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Larvae of the North American Olethreutidae (Lepidoptera)’ 
By Marcaret Raz MacKay? 


Insect Systematics and Biological Control Unit 
Entomology Division, Ottawa, Canada 








Abstract 


The late-instar larvae of about 185 species of the North American Olethreutidae 
are described and most of them illustrated. Included in these are many pests, such 
as Grapholitha molesta, Carpocapsa pomonella, and Spilonota ocellana on fruit 
trees, Paralobesia viteana on grapes, Ancylis comptana fragariae on strawberries, 
Laspeyresia nigricana in pea pods, Laspeyresia caryana in hickory and pecan nuts, 
Taniva albolineana in spruce needles, and species of Rhyacionia and Petrova on 
pines. Keys to species groups and to individual species are provided. Of the 
diagnostic and specialized characters listed, the most useful include the setae, the 
spinneret, and the shape of the larva, especially of its head and anal shield. The 
main characters are given for the postulated ancestral larva and for the highly a 
developed larva. Most of the species groups are arranged according to the cf 












suggested phylogenetic relationship of their larvae, emphasizing the necessity of q 
a revision of the family. Larvae of some genera previously difficult to classify, f 





such as Pseudogalleria and Hystricophora, indicate the relationship of those genera sf 
to other groups; conversely, lack of relationship is clearly shown in other instances, F 
e.g., between Carpocapsa pomonella and Carpocapsa saltitans, and between the two 
species Epiblema culminana and E. suffusana and other members of the genus 
Epiblema. 












Introduction 


Many of the species in the Olethreutidae and related families are of economic 
importance, yet the larvae are so remarkably alike that even those of the most 
common species are often misidentified. The object of this research was, therefore, 
to produce workable keys to the late-instar larvae for workers in this field. As 
studies progressed, it also became obvious that the family itself should be revised, ee 
and information and suggestions are given concerning such a revision. mS 

About 185 species were examined and the majority of these described and 
illustrated. They represent all but eleven of the currently recognized North : 
American genera of the family, and most of the remaining eleven are monotypic. a 
However, the representation is poor in some genera, e.g., Thiodia, Bactra, Ole- Be 
threutes, and Hedia, and the examination of at least as many species again would ie; 
have been preferable. Because of a lack of satisfactory classification, no key to 
genera was produced; in its place is a key to species groups and individual species. @ 
It is suspected that many of these groups are of generic value. Keys to species are r 
included where feasible. 

An attempt was made to arrange the species in sequence according to the 
suggested phylogenetic relationship of their larvae, but those with specialized 
spinnerets, although not necessarily forming a natural group, were also placed 
together. The result is simply a convenient arrangement. 

One hundred species or more in the other families of the Tortricoidea were 
cursorily examined, but no characters were found that would define the Olethreu- 
tidae. 

The following characters evidently define a normal tortricoid larva: three 
setae in the lateral group on the prothorax; L1 and L2 always adjacent on abdominal 
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segments 1-8; SV3 usually absent on each of the abdominal segments 1, 2, 7, 8, 
and 9 where the SV group consists of two setae (except for Laspeyresia Hbn., 
group 1, and Carpocapsa Treit., group 1, of the Olethreutidae); D1 on segment 9 
often equidistant from D2 and SD1, but if so then not in a straight line with them; 
crotchets uniserial, and circular or ovoid ‘in situ’. However, one must always 
watch for aberrant specimens, e.g., a tortricoid larva having only two setae on one 
side and one on the other in the lateral groups on the prothorax has been noticed. 
To search for the setal base, should the seta be missing, is also advisable, since setae 
are often broken off at their bases. 


Diagnostic Characters 


The following characters are of value in the taxonomy of tortricoid larvae. 
The mandibles, hypopharynx, and labrum were ignored, not because they were 
considered unimportant but solely because of the necessity of making slide prepa- 
rations of them; the less dissection required, the more useful the keys would be to 
the greatest numbers of workers. Additional characters were employed in the 
descriptions but as a rule they were not studied so persistently in all the species; no 
doubt there are still more to be discovered. 

1. Shape and colouring of larvae: to judge the slenderness or stoutness may 
at times be difficult since a larva in the early phase of an instar may be much more 
slender than one in the late phase of the same instar. 

2. Spinules of integument: density; length; size of bases; colour. 

3. Pinacula: size; colour; prominence. 

4. Thoracic legs: colour; shape (especially of the tarsus); size in relation 
to the body. 

5. Claw: shape; size in relation to the leg. 

6. Setae dorsal to the claw: length in relation to the claw and to each other. 

7. Anal fork: absence or presence, and, if present, its prominence and degree 
of development (especially of the base). 

8. Head: shape; curvature of ocellar areas from a dorsal view. 

9. Vertical angle: depth; degree of angle. 

10. Adfrontals: length; comparative widths posteriorly and anteriorly; attenu- 
ation, if any, posteriorly. 

11. Setae on head: position of P' in relation to the anterior and posterior 
margins of the head and in relation to Adf? and F'; position of P? in relation to 
that of P'; position of A? in relation to those of At and A*; distance between E?s 
or F's in relation to that between E? and F'. 

12. Ocelli: their position and size in relation to each other and their size in 
relation to the head; shape (convex or flat, circular or irregular in outline). 

13. Ocellar setae: position of 0' in relation to those of ocelli I, II, and III; 
position of 0? in relation to that of ocellus I. 

14. Spinneret: length in proportion to width; shape; modification of distal end. 

15. Labial palp: length; size of basal segment in relation to that of spinneret. 

16. Thoracic shield: shape; colour. 

17. Setae on thoracic shield: position of D1s in relation to that of D2s; 
position and length of SD2 in relation to SD1. 

18. Lateral setal group on prothorax: position of L1 in relation to those of 
L2 and L3. 

19. Spiracle (especially that on segment 8): size; shape; position on segment. 

20. Setae on meso- and meta-thorax: position of D1 in relation to that of D2; 
position of L3 in relation to those of SD1 and LI. 

21. Coxae of thoracic legs: their distance apart in relation to their diameters. 
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22. Pinacula of setae V1 on thorax: their positions in relation to the coxae. 

23. Dorsal setae on segment 8: relative distances apart of Dls and of D2s, 
and /or their pinacula. 

24. Dorsal setae on segment 9: position of D2s in relation to each other; 
position of D1s in relation to those of D2s and SD is. 

25. SD1 on segments 1-8: its position in relation to that of the spiracle, especi- 
ally on segment 8. 

26. L1 and L2 on segments 1-8: their positions in relation to each other and 
to that of the spiracle. 

27. SV group on segments 1-9: their positions in relation to each other, and 
the number of setae in the group on each segment. 

28. Lateral group on segment 9: their positions in relation to each other, and 
the number present. 

29. Setae V1 on segments 7-9: their comparative distances apart. 

30. Anal shield: shape; colour. 

31. Setae on anal shield: lengths of L1s in relation to that of the anal segment; 
relative distances apart of Lis and of Dis; lengths of D1s in relation to those of 
SD Is, and their position in relation to SD1s and each other; lengths of D2s in 
relation to LIs. 

32. Prolegs: size in proportion to body. 

33. Crotchets: number; length; shape ‘in situ’. 

34. Feeding habits. 


Specialized Characters 
The following structural peculiarities are evidently associated only with 


certain feeding habits. 

A head in which the ocellar areas are strongly rounded in dorsal view occurs 
among the true borers (the larvae bore in all stages), and as an extreme example 
may be cited Pseudogalleria, a stem borer, in which the head is almost spherical. 
The more elongate head is present in Taniva and Epinotia nanana, both of which 
are needle miners, and in a species of Bactra, a borer in sedges. An unusually 
broadened and flattened head occurs in Epinotia heucherana and E. ruidosana, 
both of which are leaf miners. Leaf rollers and leaf tiers commonly have a head 
with angular ocellar areas when the latter is viewed dorsally. 

Species in which the adfrontals do not extend so far as the vertical angle 
occur in some groups of borers. As examples may be cited Eucosma Hbn., 
group 2, Pseudogalleria, and Sonia. 

When the ocelli are relatively far apart, flattened, and often irregular in 
shape, the larva is a borer, e.g., Epiblema Hbn., group 2, and Eucosma Hbn., 
group 2. 

The slender spinneret, tapered distally, in Eucosma Hbn., groups 2 and 3, 
and in Carpocapsa, group 2, is associated with boring habits. Larvae in which 
the distal end of the spinneret is spatulate as in Rhyacionia or bifurcate as in 
Petrova and Barbara are borers but in a different environment, namely, conifers 
for those genera mentioned above. 

The thoracic segments are enlarged in Eucosma Hbn., group 2, and this 
character together with a seemingly enlarged segment 8 occurs in Hystricophora, 
another stem and root borer. A broadened and flattened larva such as that of 
Carpocapsa saltitans feeds in nuts or seeds. A slender, active larva, tapered at 
either end, is a leaf roller or tier. ‘ 
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A distinctly oval spiracle, especially noticeable on the prothorax and segment 
8, as in some of the Gymmandrosoma-Pseudogalleria groups, occurs only in 
borers. 

When the spiracle on segment 8 is near the caudal margin of the segment, 
as in the Gymmnandrosoma-Pseudogalleria groups and in Laspeyresia leguminis, 
the larva is a borer. 

Posterior tapering of the anal shield appears to be a leaf rolling and tying 
adaptation. 

A well-developed anal fork is present on leaf rollers and tiers, never on 
true borers. 

A strongly curved and stout claw is probably a boring adaptation. 

The crotchets also appear somewhat specialized under certain conditions: 
they are noticeably long in the boring Gymmandrosoma-Pseudogalleria groups; 
unusually short and uneven in groups such as Eucosma Hbn., group 2, also 
borers; and uniordinal anteriorly and biordinal posteriorly in some, e.g., the 
Rhopobota-Norma groups, which are leaf webbers. The distinctly biordinal 
or triordinal crotchets of the leaf roller are not found on a true borer. 


Phylogeny 

The setal pattern is independent of other structural characters, and the larva 
with the most extreme structural forms is not necessarily the one with the most 
highly evolved setal arrangement, i.e., the setal pattern is a fundamental character 
not directly responsive to cnvioemmunnl conditions, and yet is indicative of 
progressive development of the characters within the limits of the species groups 
and of larger groups. 

It is assumed: that the first-instar larva is closer to the ancestral type than 
are those of late: instars; that the spiracle on the eighth abdominal segment of 
most lepidopterous larvae is equidistant from the anterior and posterior margins, 
that seta SD1 on the eighth abdominal segment was originally in the same position 
as those of the other segments, i.e., dorsal to the spiracle; that the anal fork is 
a specialized structure; and that a tortricoid larva in its more generalized form 
has the adfrontals of the head extending to the vertical angle, the anal shield 
rounded posteriorly, and the crotchets of the ventral prolegs in a complete circle 
without differentiation in their size; accordingly the ensuing description is 
postulated for the primitive or ancestral olethreutid larva. 

Integument: Spinules sparse. , 

Head: Ocellar area in dorsal view somewhat rounded, but not strongly so. 
Adfrontals extending to vertical angle, probably about the same width anteriorly 
and posteriorly. O* more nearly ventral than posterior to ocellus I. All ocelli 
practically equal in size. Spinneret with rounded distal end. 

Thorax: On prothorax, SD1 close to SD2 or at least never farther from 
SD2 than from XD2; L1 probably ventral to a straight line joining L2 and L3. 
On meso- and meta- chores D1 more or less dorsal to D2, never posterodo: rsal 
to it. 

Abdomen: Spiracle circular. SD1 on segment 8 more or less dorsal to 
spiracle. L1 and L2 on segments 2-7 probably somewhat posterior to a vertical 
line through spiracle, certainly never anterior to it. SV group on segments 1, 
2, 7, 8, and 9 probably 2:2:2:1:1 (SV2 absent). SV3 probably absent on ventral 
prolegs. On segment 9, D1 close to SD1; L3 absent. 

Anal shield: Rounded posteriorly. Lis farther apart than Dls. Setae 
moderately short. Anal fork absent. 
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Legs: Claw probably somewhat curved. Crotchets uniordinal and few in 
number. 

The larva may have been a borer, or perhaps a borer only in its early instars. 

By the same line of reasoning the characters in the highly developed larva 
may be stated as being: 

Spinules of integument dense. 

Adfrontals of head strongly tapered anteriorly. 

O* almost directly posterior to ocellus I. 

SD1 on prothorax farther from SD2 than from XD2. 

D1 on meso- and meta-thorax posterodorsal to D2. 

SD1 on segment 8 more or less anterior to spiracle. 

. L1 and L2 on segments 2-7 distinctly anterior to a vertical line through 

spiracle. 
8. SV group on segment 1, 2, 7, 8, and 9 numbering 3:3:3:2:2. 
9. SV group on ventral proleg numbering 3. 

10. D1 on segment 9 equidistant from D2 and SD1 and on its own 
pinaculum. 

11. Anal fork present. 

12. Claw slender and almost straight. 

13. Crotchets numerous, and biordinal or triordinal. 

More of the leaf rollers and tiers than larvae with other feeding habits have 
these characters (most of the leaf rollers are at present in the Olethreutinae), 
ie., as a group the leaf rollers and tiers are the most highly evolved in the 
olethreutid family. Intraspecific variation in characters is also less noticeable 
among the leaf rollers, especially those of the genera Evora to Exartema, which 
are placed last in the descriptions. 

On the other hand the characters of Laspeyresia, group 1, show an unusual 
degree of variation, especially in number and position of the setae, e.g., the SV 
group on the ventral prolegs. Most of the characters postulated for the ancestral 
type are also present, and SV3, not SV2, is always present on segments 1, 2, 
7, 8, and 9 where two setae compose the SV group. Except in Carpocapsa 
saltitans, this character does not appear in any species of at least 300 examined 
in the Tortricidae, Cossidae, Phaloniidae, and Olethreutidae; yet it does occur 
in all of the few species examined of the Carposinidae, Tineidae, Epermeniidae, 
Gracillariidae, Cosmopterygidae, Gelechiidae, and Pyralidae. In view of the 
undoubted importance of the setae in the phylogeny of the tortricoids, the 
proximity of Laspeyresia, group 1, in particular, to the ancestral type, and the 
presence of the above character, the larvae of Laspeyresia, group 1, and of 
Carpocapsa saltitans appear to be the most primitive, or of the most primitive 
origin, in the Olethreutidae, and are therefore placed first in the descriptions. 


Methods of Study 


The equipment required to examine the larvae consists of a good stereo- 
scopic microscope; a lamp producing a strong spot of light; ocular and stage 
micrometers; a sharp scalpel, preferably a very small one; and dissecting forceps. 
A 10 per cent solution of potassium hydroxide is useful in softening and ex- 
panding dried or shrivelled specimens, removing larval contents in preparing a 
larval skin, and clearing sclerotized areas such as the head. All specimens were 
examined in a preserving fluid such as 70 per cent alcohol. 

Except for removing the head no dissection is required for the study of 
diagnostic characters. However, to observe the setae and pinacula better on 
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many specimens, some workers may prefer to make transparent preparations of 
the integument: the larva is slit lengthwise dorsally or ventrally and the contents 
removed. They may also prefer to make slide preparations of some structures, 
such as the spinneret. 

The structures used in the descriptions and illustrations are identified in 
Fig. 1; microscopic, coxal, and a few other setae to which no reference is made 
in any of the descriptions are omitted from all setal maps. 

The dorsal view of a head is obtained by removing it from the body and 
placing it so that the frons and adfrontal areas are horizontal. The length and 
width are measured with an ocular micrometer with the head in this position 
(indicated by the arrows in Fig. 1, m). The width is measured across the 
broadest part of the head. No attempt should be made to estimate relative 
measurements of the head without the use of the ocular micrometer. 

The term postgenal juncture, often referred to in descriptions of the head, 
indicates the area near the posterolateral margin at the suture between the genal 
and postgenal lobes; the /ateral bar extends forward from the juncture towards 
the ocelli. 

The length and width of the spinneret are obtained when the latter is viewed 
ventrally and in a horizontal position. The length is indicated by the arrows in 
Fig. 1, e, and the width is measured where the spinneret appears to be the 
broadest. 

The spinulation of the integument is examined under the highest power 
of the microscope. Spinules described as minute are those whose length it is 
impossible to see at this magnification, and which are often so dense that the 
approximate number between the D1 pinacula on an abdominal segment cannot 
be counted (e.g., Exartema). Spinules described as short appear to be just that 
(e.g., Badebecia). Slender spinules are those that can be seen to be slender 
but often only by studying a curved surface (e.g., the lateral surface from a 
dorsal view); the smallest sketch of Fig. 1, c, serves as an example. Long and 
slender spinules are obvious even under the lowest power of the microscope. 
The density of the spinules was judged by the appearance of the integument, 
and a numerical figure on illustrations similar to Fig. 1, c, gives some indication 
of the number of spinules between the D1 pinacula on the abdominal segments; 
50 or more is considered dense, 15 or 20 sparse. However, one must consider 
the size of the pinacula when estimating density by counting the spinules; there 
are naturally fewer between large pinacula than between small ones. 

The length of the setae was most often estimated by comparative measure- 
ments of the anal setae and the anal segment (not anal ‘shield). The setae are 
short if shorter than the anal segment, moderate if L1s are as long as or somewhat 
longer than the anal segment, and Jong if Lis are 14 to two times as long as 
the anal segment. 

The anal fork is described as well developed, moderately so, or poorly de- 
veloped according to the size of the base as well as the number of prongs. 
Examination of several of those illustrated and their descriptive definitions will 
clarify these terms. 

The word or and dotted lines in many of the illustrations show other positions, 
numbers, lengths, or shapes of the various characters—an indication of the variation 
within the species. Reference to setae on pinacula drawn outside the segment 
(e. g., segment 9 in many of the figures) indicates a difference in number and/or 
position of setae or number of pinacula, and not another position of the pinaculum 
itself. 
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The number or numbers near the spiracle on segment 6 on most of the figures 
indicate the approximate distance of seta SD1 from the spiracle on segments 1-7 
in terms of the spiracle itself. The same is true for segment 8. Numerals above 
the spinneret indicate the length of the spinneret in terms of its width. Numerals 
near the crotchets indicate only the number of crotchets in one or a few specimens, 
never the range of intraspecific variation. 


The length of a seta and the size of its base, especially the latter, are extremely 
useful in identifying the seta (e.g., of the SV and L groups); usually, although not 
consistently, the relative size of the setal base is indicated on the maps (e.g., Fig. 1). 


In the descriptions, the form of indicating the number of setae in the SV 
groups on segments 1, 2, 7, 8, and 9 is, for example, 3:3:3:2:2, but at times it may 
be 3:3:30r2:2:2, or 3:3,2:3:2:2. The or indicates that specimens may have three 
or two setae on each side of the segment; the comma indicates (usually when only 
one larva has been examined) three setae on one side and two on the other of the 
particular segment. 

Hinton’s (1946) system of nomenclature was used for the body setae, that 
of Heinrich (1916) for those of the head. The setae of the anal shield were 
omitted by Hinton. Having found them useful in the taxonomy of the olethreutid 
larvae, | have named them according to his terminology but with no attempt at 
resolving their origins. 

On the setal maps, the relative positions of the setae are shown as accurately 
as possible. However, the rectangles do not always correspond to the shapes of 
the segments, so that on the abdominal segments 1-8 the distances between SD1 
and D1 or D2, or between the lateral group and L3, for instance, are sometimes 
inaccurate. 

Use of the keys should be preceded by a thorough study of Fig. 1, of the 
— and figures of several species, and of the classification of several known 
arvae. 


Key to Late-Instar Larvae of the Olethreutidae and of the Phaloniid Genera 
Phalonia Hibner and Hysterosia Stephens* 


Seta SV2 almost invariably absent on each of the abdominal segments 1, 2, 7, 


Ae 8, and 9 where the SV group consists of two setae 
f= [e)svi 


Seta SV3 absent on each of the abdominal segments 1, 2, 7, 8, and 9 where the 
ON SV group consists of two setae a 3 


S v2 


2(1). Spiracle on segment 8 often posterior to a mid-dorsoventral line through seg- 
ment, SD1 anteroventral to spiracle; larva bread, flat, about 10 mm.; in 
Mexican jumping bean _. co Carpocapsa saltitans Wstd. 


Spiracle on segment 8 about equidistant from anterior and posterior margins 

7 of segment, SD1 more or less dorsal to spiracle; spinneret short and 

58) broad, two or three times as long as wide; SV groups on ventral 

prolegs often most irregular in position, with SV2 sometimes missing 

8 and/or SV3 often dorsal, posterodorsal, or even posterior to rather than 

more or less anterior to SV1; about seven to 12 mm.; a cone borer or 
possibly a cambium miner on conifers Laspeyresia Hbn., group 1 





--s 
SV36@Sv1 


3Several species of Phalonia and one of Hysterosia were examined during the study. Their characteris- 
tics, so similar to those of some of the olethreutid groups, made it advisable to include them in the key, 
although they are not mentioned elsewhere in this publication. 





12 THE CANADIAN ENTOMOLOGIST : SUPPLEMENT 10 LVol. 91 


3(1).  Spiracle on segment 8 distinctly near caudal margin of segment, or, if only tend- 
ing in that direction, then SV group on segment 9 a single seta and the 
pinacula so unusually large that that of SD1 merges with that of SD2 

on segments 1-8, and partially surrounds a ew * noticeable 

on segment 8); a borer cecidindscabsiansnanabiaias 


Spiracle on segment 8 not distinctly near ane margin of segment, or, if 
tending in that direction, then not with above combination of characters. 


Spiracle in segment 8 distinctly near caudal margin of segment—.__. 

Spiracle on segment 8 often on posterior half of segment but not near caudal 
margin; pinacula unusually large, plate-like, brown; a borer in twigs or 
aphid galls on willow and poplar __.Laspeyresia Hbn., group 4 


Crotchets on ventral prolegs about 20 to 30, on anal tone 10 to 15, biordinal; 
ie ocelli spaced rather far apart and small; L2 on segment 9 usually on its 
o°. i own small pinaculum; about 13 mm.; in stems and pods of string beans; 
al Central and South America. _Laspeyresia leguminis Heinr. 
Crotchets on ventral prolegs more than 30, on anal more than 15, unevenly 
620 -miordinal, biordinal, or even partially triordinal; ocelli large or moderately 
Oo * so; L2 on segment 9 not usually on its own pinaculum 
0,0 
6(5). Head almost spherical and ocelli scarcely apparent from dorsal view; adfrontals 
slightly broader anteriorly than posteriorly and meeting coronal suture 
some distance from vertical angle; seta P! at apex of a distinctly acute 
angle formed with Adf* and P* as a result of P? being almost directly 
posterior to P! in position; D1 on segment 9 occasionally on its own pina- 
culum, separate from that of SD1; larva unusually slender, 17 to 19 mm.; in 
stems and root-stalks of Smilax _________.__...mmPseudogalleria inimicella Zell. 
Head not spherical; adfrontals never broader anteriorly than posteriorly, and 
always extending to, or almost to, vertical angle; P? in its normal posi- 
tion, more or less posterolateral to P!; Dl and SD1 on —? 9 
always on the same pinaculum eat = 


7(6). D2s on segment 8 tending to be closer ne than Dis; Vis on segment 9 
== Bs] tending to be slightly closer together than those on segment 8; 12 to 
ess © ‘ 20 mm.; a twig borer, a leaf gall maker. Ecdytolopha Zell. 


D2s on segment 8 with no tendency to be closer together than D1s; Vis on 
segment 9 more or less twice as far apart as those on segment 8}; 12 or 
16 mm.; in fruit, pods, cocoa beans, etc..._____..Gymmandrosoma Dyat 

SV setal group on ventral prolegs always four and sometimes five; spinneret 
with distal end distinctly bifurcate, SD1 on segment 8 anterodorsal to 
spiracle; about 14 to 15 mm.; a borer in bark and stems of pines and 
spruces, forming a characteristic nodule of pitch and frass over part 
attacked - puis uses isineainionesiaticitlatiinesinsssnaestskisnsigtienasassecionseiticiini. SN 


SV setal group on ventral prolegs never more than three. 


Spinneret with distal end distinctly bifurcate,; SD1 on segment 8 anterior to 
spiracle; a borer in cones of spruce, balsam, Douglas fir Barbara Heinr. 


Spinneret with distal end not bifurcate : ae 10 





10(9). An extra seta present posterodorsal to —* on abdominal segments 1-7 and 
posteroventral to spiracle on segment 8... 11 


An extra seta not present in this position. gains Hiatt niece, aie 





11(10). Spinneret broadened at distal end, almost spevalane; about tight to 16 mm.; a 
’ borer in buds and new growth of pines, exuding a resinous mass about 
| buds but never causing formation of pitch nodules on stems._Rbyacionia Hbn. 


Spinneret long and slender, tapered at distal end; larva large, 16 to 30 mm. or 
more; a borer in roots and stems of deciduous growth 
Eucosma Hbn., group 3 
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12(10). Spinneret slender, six to 15 times as long as wide, tapered distally, or, if not 
distinctly tapered, then basal segment of labial palp only one-third, more 








nn, Say 
E iF 2 or less, as long as spinneret; anal fork absent; crotchets uniordinal, 
We & 3 unevenly biordinal, or unevenly triordinal; a borer or sometimes a webber 
M\ “ao “but never a leaf roller 13 
This combination of characters not present Gindtianninpentegina 18 
13(12). SD1 on segment 8 always distinctly dorsal or anterodorsal to spiracle; large, 
12 mm. to 20 mm. or more; a borer in stems and roots of plants. 14 
SD1 on segment 8 always anterior to or anteroventral to spiracle.___ 15 
14(13). Head always with well rounded ocellar area and acute vertical angle; adfrontals 
yy, often not extending to vertical angle; ocelli usually spaced rather far 
 \\ J.) apart, with III and IV often close together, and seta 0! varying in 
“YY ° position from inside to outside of ocellar ring; thoracic segments some- 
if what enlarged, thoracic shield poorly defined; L3 on mesothorax and 
— \ metathorax always more or less equidistant from Li and SD1; L2 on 
ore O segment 9 sometimes on its own pinaculum______ Eucosma Hbn., group 2 


Adfrontals always extending to vertical angle; ocelli not spaced noticeably far 
apart, and 0! always within ocellar ring; spinneret long and slender, but 
not distinctly tapered distally; thoracic segments not noticeably enlarged; 
L3 on mesothorax and metathorax closer to L1 than to SD1, and L2 on its 
own pinaculum some distance from that of L1; SV setal group on 
abdominal segments 1, 2, 7, 8 and 9 numbering 3:3:30r2:2:2orl in species 


examined. __ Se lll 

15(13). Spinneret 12 to 15 times as long as wide; a borer in roots of Helianthus, Aster, 
BIS. «scsscinsesreecsesnaneniniivesgneenhnensiminptnsteneciansaiiiiiinnedmciniiatieninacmam nn: aan 

Spinneret not more than 10 or 11 times as long as wide; not a borer in stems 
oe Me, ‘ai 16 





16(15). Setal pinacula minute, and individual setae of groups often on their own 
; pinacula; spinneret probably not distinctly tapered distally; L1 and L2 on 
abdominal segments 1-8 with a strong tendency to be posterior to a 
vertical line through spiracle; small, eight or nine mm.; probably feeding 
on flower heads Le _.-.- Thioodia Hbn., group 4 
Setal pinacula moderately large, that of SD1 on abdominal segments 1-8 some- 
times fused with that of SD2; spinneret distinctly tapered distally 17 


17(16). Head with ocellar area distinctly rounded, vertical angle acute to a right angle 

i _ in dorsal view; labial palp with basal segment distinctly short and stout, 
y| 

i! 





\ | that is, broader than half the width of spinneret and less than half its 
Mul length; large, 15 to 20 mm.; a borer in fruits of Rosaceae__.__. 
U Carpocapsa pomonella Linn. 
Head with ocellar area more nearly angular than rounded, vertical angle more 
‘aN 7 “or less obtuse in dorsal view; labial palp with basal segment distinctly 

/ 


e* \ 4 . . 
\ d \ slender; nine or 10 mm.; a webber on deciduous hosts 
\y 
\ — 
M 


Pal 











Epinotia Hbn., group 1 





| ] 
A ii 
Ul 


18(12). Spinneret with a very blunt tip which is neither rounded nor tapered, but 


| 


! 





often broadened, and/or, with a medial indentation 19 


| 








Spinneret rounded at tip, occasionally somewhat broadened but never indented 
and never extremely blunt — PERS AN ars ne Ee Fe a . 2 






yy 
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19(18). SD1 on segment 8 anterior or .anterodorsal to spiracle, with no tendency to be 
; anteroventral in position (if in doubt, examine both sides of specimen and 

more than one specimen if possible); setal pinacula minute, and setae of 

at} groups, e.g., SV group, often on their own individual pinacula; L1 and 

L2 on abdominal segments 1-8 with a tendency to be posterior to a vertical 

line through spiracle; VIs of segment 9 usually about twice as far apart 

as those on segment 8; anal fork absent; dorsal setae of claw usually of 

unequal length, the inner one being the shorter of the two; eight or nine 

mm, to 18 mm.; usually in heads and stalks of Carduaceae (thistle family) 


7 
= Walia Ota tat ER aw SER oh ick te Suleima Heinr. 
pi» Thiodia Hbn., group 2 


SD1 on segment 8 anterior or anteroventral to spiracle, with no tendency 
to be anterodorsal in position 20 


20(19). L3 on segment 9 always absent; Vls on segment 9 usually about twice as far 
apart as those on segment 8; crotchets uniordinal, often few in number; 
anal fork present or absent; dorsal setae of claw not unequal in length and 
often much longer than claw; a small larva; in seeds (e.g., of basswood) 
or seed pods, or webbing needles (e.g., of anit or leaves (e.g., of 
evening primrose) is Phalonia Hbn. 

This combination of characters not present : 

21(20). Sgtal pinacula minute; anal fork absent; crotchets wieatiedls Li pr 2 on 

abdominal segments 2-8 tending to be anterior to a vertical line through 

° spiracle; about 14 or 15 mm.; in seeds of conifers..Laspeyresia Hbn., group 2 


42 
bd 





Setal pinacula large, and those of D2s on segment 8 tending to be closer 
together than those of D1s; anal fork probably present; crotchets possibly 
biordinal; about 15 or 16 mm.; a borer, probably in nuts, etc. (only one 
species of genus examined) ; _......... Hemimene Hbn. 


22(18). Setal pinacula most often large (SD2 often included on the same pinaculum 
with SD1 on abdominal segments 1-8), and pinacula of D2s on segment 8 
always less than their own diameter apart; ocelli most often spaced far 
apart (III and IV sometimes closer together than others), and usually 

Oo _ flat and irregular in shape; head in dorsal view with ocellar area strongly 
rounded, but vertical angle more often obtuse or a right angle than 
acute; labial palps with a distinctly stout basal segment; L1 and L2 more 

. {j) ,  O8 less directly ventral to spiracle on abdominal segments 2-8; SD1 on 

| 8th abdominal segment anterodorsal, anterior or slightly anteroventral to 
spiracle; crotchets uniordinal or unevenly biordinal but never distinctly 

WY biordinal; anal fork absent; 10 mm. to 18 or 20 mm.; borers and gall 

not this makers nia .... Epiblema Hbn., group 2 


This combination of characters not present wd : 

23(22). SD1 on segment 8 always somewhat anterodorsal to spiracle por ‘usually v very 

much so, never anteroventral (note tendency carefully and if in doubt 

not this examine both sides of larva or of several if possible); labial palp with 

basal segment either distinctly short and stout, or at most with its length 

not more than half that of spinneret, never long and slender; L1 and L2 

on abdominal segments 1-8 with no tendency to move anterior to a 

vertical line through spiracle; anal fork absent; crotchets uniordinal or 

unevenly biordinal..._ Se eS Eee ios 

One or more of these characters lacking , 

Head unusually broad in proportion to length oud. famech, prey area not 

strongly rounded in dorsal view; seta P? on head almost lateral to P 

(not posterolateral as is usual) and posterior and slightly lateral to A}; 

vertical angle deep but not strongly acute; adfrontals tapered anteriorly; 

ocelli not close together; spinneret often broadened slightly at tip; other 

characters more or less primitive; small; a leaf miner on Alum root, 
Heuchera, _— ices Leaais _......Epinotia Hbn., group 2 
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Head with ocellar area distinctly rounded and vertical angle acute or obtuse 
from dorsal view; adfrontals not strongly tapered anteriorly, often about 
as broad anteriorly as posteriorly; spinneret not broadened at tip 25 


25(24). All spiracles unusually large, circular; SD1 on abdominal segments 1-8 about 
the diameter of spiracle or less from it; pinacula small except on seg- 
ments 8 and 9, where they are large, particularly so on 9; vertical angle 





g2o distinctly acute; ocelli Ill, IV, and V close together; adfrontals broad 

S * throughout; larva broadest in middle segments, tapering posteriorly to a 

-O very small anal binctiaiae about seven mm.; in seed pods of Stillingia 
sylvatica _. a Ee ER A eri RE oe Ethelgoda texanana Wlshm. 

Spiracles not unusually Seats al eaaaa of similar size (moderate or small) 
ee 


26(25). Pinacula of setae D1, D2, and SD1 on segment 9 fused to form a single plate; 


anal shield truncate with short to very short setae; small; in flowers of 
<2) host in at least one ee mS 


Dorsal pinacula on segment 9 not fused to form a plate. 7 


27(26). Li and L2 on abdominal segments 1-8 with a strong tendency to be posterior 
to a vertical line through spiracle; adfrontals not distinct, and not always 
extending to vertical angle; vertical angle acute; borers and gall makers 
PN IE te ALS Sel A ie ete 2 we Be ae dh Sonia Heinr., Epiblema Hbn., group 1 


Li and L2 more or less directly ventral to iad at least on —_— 1-7; 
adfrontals extending to vertical angle... 8 





28(27). Ocelli spaced far apart, irregular in shape iene type); labial palp 
with basal segment distinctly short and stout; pinacula moderate in size; 
spiracles more nearly oval than circular; borers in roots and stalks 29 


Ocelli not spaced far apart or irregular in shape; basal segment of labial palp 
short but not ald stout; a small; —* more clearly cir- 
CE I oi ee Peet LTE no EE 


29(28). Larva slender but with some enlargement of the thoracic segments and ap- 
parently of the eighth abdominal segment; spinules of integument long 
and slender; L1 and L2 on abdominal segments spaced slightly farther 
apart than usual, and L2 tending to move almost anterior to L1; SD2 on 
adfrontals broader anteriorly than rae and vertical angle acute; 
about 18 mm.; a root borer (only one inlet of genus examined) 
sila _..Hystricophora W\shm. 


No asian lege wy any of the segments; spinules of integument 
minute, usually difficult to observe; L1 and L2 in normal relative posi- 
tions; adfrontals narrow, of equal width throughout; vertical angle acute 
or obtuse in dorsal view; 15 to 18 mm.; ss root and stalk 
| ES ER cert e neene ren See ce aS ..Thiodia Hbn., group 1 








30(28). SD1 on segment 8 more or less dorsal to spiracle; pinaculum of SD1 on 
abdominal segments 1-8 usually fused with chitin surrounding spiracle; 
lateral setae on prothorax forming a more or less equilateral triangle, 
with L1 always much below a straight line joining L2 and L3; L3 on 
segment 9 on its own pinaculum, separate from that, or those, of L1 and 
L2; Li and L2 on abdominal segments 1-8 often unusually close to 
spiracle, scarcely farther from it than is SD1 which is about one to 





Bo two times its diameter from it; spinules moderately sparse, distinctly 
i long and slender; on head, adfrontals narrow, and ©? almost ventral to 
ct ocellus I; about 10 to 17 mm.; borers in cones, needles, or pith of 
prothorax 
terminal branches of conifers...» ..Eucosma Hbn., group 1 


Pinaculum of SD1 on segments 1-8 not 2 fond with chitin surrounding spiracle; 
lateral setae on prothorax almost in a straight line; L3 on segment 9 
O usually on the same pinaculum as LI and L2; spinules not distinctly 
O-°. Jong and slender; head with adfrontals broad, and O? almost caudal to 
Je 
0,0 ocellus I; head in dorsal view about as ted as broad; borers in rushes 
(only one species of genus examined) .._ 





mae Leet SMR Rae 2. 


..Bactra Steph. 
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31(23). A pattern of darker pigmentation always present on the thoracic and/or anal 
shield, varying in size from a small area on thoracic shield between 
setae SD2 and D2 (or surrounding SD1 in Hedia chionosema) or a trans- 
verse area on anal shield to one which covers both shields and also the 
head*; D1 on segment 9 on its own pinaculum, more or less equidistant 
from D2 and SD1 except in Hedia chionosema 


No such pattern present; or if present then D1 on segment 9 not on its own 
pinaculum, and more or less equidistant from D2 and SD1 
32(31). Thoracic shield developed laterally in the area of SD1, so that SD1 and the 
lateral setal group of the prothorax are set on prominent dark brown or 
a j black pinacula with the remainder of the body concolorous (bright green 
| 
oe 


in living specimens); D1 on segment 8 on the same pinaculum as SD1; 

SV group on abdominal segments 1, 2, 7, 8, and 9 numbering 2:2:2:2:1; 
about 14 mm.; probably a leaf tier; Amelanchier Hedia chionosema Zell. 
Thoracic shield not developed laterally. 33 

33(32). Head with no pattern; thoracic shield with a large area of dark pigment between 

setae SD2 and D2, and anal shield with a more or less transverse area 

of dark pigment; ocellus I most often half-moon in shape, and at the 

edge of a slightly raised dark ocellar area; spinules dense, dark; setal 

pinacula pale; anal shield distinctly tapered posteriorly, with Dis much 

closer to SD1s than to each other, and slightly farther apart than LIs; 

SV group on abdominal segments 1, 2, 7, 8, and 9 consistently 3:3:3:2:2; 

about 15 mm.; a leaf webber on the flower heads of spiraea__...__. 
ce Evora hemidesma Tell. 





with or without pattern; pattern on shields as above, or more, or less; 
ocellus I not half-moon in shape; anal shield not distinctly tapered 
posteriorly, but often more tapered than rounded; SV group on ab- 
dominal segments 1, 2, 7, 8, and 9 numbering 3:3:3:2:2 or less; about 
nine to 13 mm.; usually a leaf folder; on deciduous trees and plants 
(including spiraea)....__._____ttmtmttMneylis Hbn., Anchylopera Steph. 
34(31). Head unusually long with respect to width, ie., length about the same as 
width; a needle miner and webber on spruce. 
Head with length always less than width 
35(34). Head and thoracic shield yellowish; spinneret four or five times as long as 
wide; L1 and L2 on abdominal segments 1-8 anterior to a vertical line 
through spiracle; Dis on anal shield much shorter than SD1s; seven or 
TE a sicecettiecienereenrnereverrerreeeemrieenicienencommnni tn tees TB: 
Head and thoracic shield dark brown; spinneret three to 34 times as long as wide; 
L1 and L2 on abdominal segments 1-8 vensral to spiracle; D1s on anal shield 
almost as long as SD1s; eight or nine mm... Epinotia nanana Treit. 


36(34). Head with ocellar area distinctly more angular than rounded; spinneret four 
ia or 4} times as long as wide; D1 on segment 9 on its own pinaculum, 
~ *.4 and more or less equidistant from D2 and SD1; spinules unusually 
dense, short, with dark bases; anal shield rounded posteriorly; anal fork 
poorly developed; SV group on abdominal segments 1, 2, 7, 8, and 9 
most unstable, varying from 3:3:3:2:2 to 2:2:2:2:2; about 11 to 13 mm.; on 

Gaura parviflora. Alomosia galbinea Heinr. 








Larva lacking one or more of these characteristics 


37(36). SV group on abdominal segments 1, 2, 7, 8, and 9 consistently 3:3:3:2:2_..._ 38 
SV group on abdominal segments 1, 2, 7, 8, and 9 usually 3:3:2:2:2 or less 
(examine both sides of specimen and several larvae if possible)5....-.-—= $1 
_ 4A darker area bordering the prothoracic shfeld laterally and/or posteriorly which often occurs in 
Epinotia, Pseudexentera and other genera should not be mistaken for the pattern referred to here. 


5Some instability may occur here in some species, such as Pseudexentera mali Free., which usually has 
3:3:2:2:2 but may have 3:3:3:2:2 on the occasional specimen. 
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38(37). Anal shield tapered, usually distinctly so; head with dorsal surface flattened; 
P1 on head distinctly closer to Adf? than to F1, never about equidistant 
from Adf? and F1; A2, A%, and Lt most often in a more or less straight 
line; spinneret about four or five times as long as wide; anal fork always 

( 7 present, moderately to well — setae often unusually long, and 
Wy L1 on anal shield often twice as lo 


mg as anal segment; leaf rollers or 





39(38). Spinules dense, minute, and of body colour, except for those on prothorax, 
which are sparse, coarse, and sometimes darker than body colour (difficult 
to observe in pale species such as cornanum),; adfrontals not attenuated, 
or slightly so, as in versicoloranum; many species with prothoracic legs 
dark brown or black, meso- and meta-thoracic legs of body colour 
(cornanum excepted); about 15 mm.; a slender, active, leaf roller on 
deciduous hosts Exartema Clem., group 2 
Spinules not differentiated on prothorax; thoracic legs not differentiated in 
colour as above 40 


One or more of these characters lacking 











40(39). Spinules dense, dark, short, and conspicuous; head, thoracic and anal shields, 
thoracic legs, and anal fork dark brown or black; setal pinacuia and 
proleg shields brown; D1 on segment 9 often close to SD1, on the same 
pinaculum with SD1 or on a separate one; 12 to 13 mm.,; a leaf roller on 
honeysuckle, Amelanchier, Rudbeckia, birch, hazel, and other hosts 

Badebecia urticana Hbn. 

Spinules dense, minute, and of body colour, or, if dark, only so on the dorsum. 41 





Spinules dense, minute, dark and distinct on the dorsum and of body colour 
on the ventrum; anal fork moderately developed; about 12 mm.; on 
pS ENS Si ce RPE Tsinilla lineana Fern. 
Spinules dense, minute, of body mee 42 





42(41). Ocellus IV more or less equidistant from III and V, these ocelli less than their 
diameter apart, but not close together and not noticeably larger than I 
OO and II; D1 on segment 9 on its own pinaculum, but apparently closer to 
- UY SD1 than to D2; head, thoracic shield, setal pinacula on prothorax, and 
Oo thoracic legs dark brown or black; 15 mm.; on rose and apple 


Og 


Q%o 


43(42). Dis on anal shield usually about the same distance apart as Lis, and not dis- 

: tinctly closer to SD1s than to each other; D2s on segment 9 on separate 
pinacula and usually about the same distance apart as D1s on anal shield; 
adfrontals strongly attenuated posteriorly; anal fork strongly developed; 
probably about 15 to 17 mm.__. Phaecasiophora Grote™ 





Dis on anal shield distinctly closer to SD1s than to each other 


44(43). Head almost as long as broad; adfrontals somewhat attenuated, or meeting in 
a sharp point posteriorly; anal fork moderately developed; 14 mm.; on 
epidermis inside sewn leaf of Diospyros virginiana (persimmon or date 
plum) Eumarozia malachitana Zell. 
Head normal, i.e., length less than width; adfrontals not noticeably attenuated; 
anal fork well developed; about 17 mm.; a leaf roller Aphania Hbn. 





6The genera in this group appear to be among the most highly developed in the Olethreutidae, with 
the least variation in their larval characteristics. 

7The larva of P. niveiguttana Grt. is very pale and unicolorous except for the dark ocellar areas on the 
head and could be mistaken for that of Exartema cornanum but it is easily distinguished by the absence of 
the dark lateral bar on the cheek, the strongly attenuated adfrontals, and the host. 
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45(38). Head with dorsal surface flattened; P! distinctly closer to Adf? than to F', 
never more or less equidistant from Adf? and F!; A?, A%, and L? usually 
more or less in a straight line 

Head with dorsal surface convex; P! equidistant from Adf? and F!, or only 
slightly closer to Adf? than to F!; A® always closer than A? or L! to 
ocelli, never in a straight line with A? and oh... nee 50 


46(45). Anal fork present, but poorly developed; anal shield rounded aahltaiheilae Lis 
: on anal shield always farther apart than D1s, which are equidistant from 
&» each other and SD1Is; crotchets uniordinal and partially biordinal, or 
biordinal; adfrontals attenuated posteriorly in some species; spinules ap- 
parently slender but not long; a slender larva, about 10 or 12 mm.; on 
Wy terminal buds and rolling and folding leaves_....____. Episimus Wlshm. 
WW 


Anal fork absent ; se oe Fafa ne ie ea 


47(46). Adfrontals about the same width anteriorly and posteriorly; vertical angle 
acute, although ocellar area more angular than rounded; ocelli large and 
convex; dorsal setae of claw unequal in length, the inner one being the 
shorter of the two; spiracle on prothorax more nearly oval than circular; 
spiracle on segment 8 tending to move onto posterior half of segment; 
setal pinacula very small; anal shield primitive in respect to shape, and 
position of setae (as for Episimus); 12 or 14 mm.; in mesquite beans 

Ofatulena duodecemstriata W\shm. 


Adfrontals always strongly tapered anteriorly; vertical angle obtuse; dorsal 
setae of claw not distinctly unequal in length; spiracle on segment 8 
with no tendency to move onto the posterior half of segment _ cae 


48(47). Anal setae short, i.e., Lis about as long as anal segment, D2s about half as 
long as Lis, Dis even shorter than D2s, and SD1s about as long as D2s; 
larva unicolorous, except for dark ocellar area on head (living larva a 
bright blue-green with a pale green head); crotchets uniordinal; 10 or 
12 mm.; a leaf roller on loosestrife = Esia approximana Heinr. 


Anal setae not short 


49(48). Prothoracic spiracle more nearly oval than circular; SD1 on segment 8 anterior 
or anterodorsal to spiracle; SD1 on segment 9 on its own pinaculum, 
and equidistant from SD1 and SD2; spinneret about six or seven times 
as long as wide; spinules sparse, slender, but not long; crotchets uni- 
ordinal, 15 or 20 on ventral and 10 or 15 on anal prolegs; 15 or 20 mm.; 
a borer in stems of I/mpatiens............__Olethreutes agilana Clem. 
Prothoracic spiracle circular; D1 on segment 9 on the same pinaculum as SD1, 
or on its own close to it, never equidistant from D2 and SD1; spinules 
long and slender; spinneret about five ‘to seven times as long as wide; 
14 or 15 mm.; on hydrangea Exartema ferriferanum Wk. 


50(45). Adfrontals always attenuated posteriorly to some degree; spinneret sometimes 
tapered slightly distally, about four to six times as long as wide; anal fork 
present, scarcely apparent to well developed; eight to 16 mm.; in flower 
clusters, fruit, leaf and blossom buds, and in conifer cones ....Paralobesia Obr. 

Lobesia Gn. 


Adfrontals not attenuated posteriorly; about 10 mm.; in seeds of herbs, one species 
boring in stalks and flowers _....... Endothenia Steph. 


51(37). Anal shield distinctly tapered posteriorly : . - ae 
Anal shield not distinctly tapered posteriorly. a 


52(51). Setal pinacula moderate or large; V1s on segment 9 consistently the same distance 
apart as those on segment 8 or less; SV setal group on abdominal segments 
1, 2, 7, 8, and 9 numbering 3:3:2:2:2; ni to 12 mm.; a leaf tier or roller 

on Myrica, Guava... vanscowcennnneeenee--- Stvepsicrates Meyr. 
Setal pinacula small, especially that of D2s on segment 9; Vis of segment 9 not 
necessarily the same distance apart as those on segment 8 or less; SV setal 
group on abdominal segments 1, 2, 7, 8, and 9 possibly numbering 2:2:2:1:1; 

a dark larva, 12 or 13 mm.; a leaf roller on spiraea_Olethreutes albiciliana Fern. 
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54 


53(51). SV group on segment 9 usually a single seta 
63 


SV group on segment 9 usually two setae. 


54(53). SD1 on abdominal segment 8 anterodorsal to spiracle; L1 and L2 on abdominal 
segments 2-8 anterior to a vertical line through spiracle; spiracles large; 
pinacula small, dark, and distinct; D1 on segment 9 on its own pinaculum, 
and equidistant from SD1 and SD2; SV setal group on abdominal segments 
1, 2, 7, 8, and 9 most often 2:2:2:2:1; anal shield distinctly rounded 
posteriorly, but Dis much closer to corresponding SD1s than to each 
other and farther apart than LIs; crotchets triordinal; anal fork moderately 
developed; 14 or 15 mm.,; a leaf roller on poplar Sciaphila duplex Wlshm. 


SD1 on abdominal segment 8 anterior or anteroventral to spiracle; L1 and L2 on 
abdominal segments 2-8 never distinctly anterior to a vertical line through 


spiracle RAE ee 


55(54). Head with ocellar area more nearly angular than rounded, although adfrontals 
2 ae narrow, not tapered anteriorly to any extent, and vertical angle acute; 
pinacula minute; spinules minute; SV setal goup on abdominal segments 
1, 2, 7, 8, and 9 possibly 2:2:1:1:1; crotchets uniordinal; anal fork present; 

small, about six mm.; a needle miner on conifers ____Epinotia meritana Heinr. 


Head with ocellar area more nearly rounded than angular, usually distinctly so.. 56 


56(55). Setal pinacula large and distinct, usually darker than body colour especially on 

thoracic segments; spinules sparse and dark in colour, short or not so short 

but spiny in appearance with bases slightly enlarged, dark, and distinct; 

lateral setae on prothorax more .or less in a straight line; stout, about nine 

‘s to 11 mm.; in seeds, and a gall maker in stems, petioles of leaves, and 

D1 terminal twigs; on deciduous hosts (maples, box elder, horse chestnut, 
etc.) Sn cates _.Proteoteras Riley 


One or more of these characters absent Aitlcacthsassathieiniiasin: Bomeceens one ae 


D1 


57(56). Adfrontals somewhat tapered anteriorly, and vertical angle obtuse; spinneret 

five ox six times as long as wide; lateral setae on prothorax more or less in 

a straight line; Vls on segment 9 the same distance apart as those on 

segment 8; spinules dense and minute; SV group on abdominal segments 1, 

2, 7, 8, and 9 usually 2:2:2:2:1; small, probably slender, eight to 10 mm.,; 

a leaf folder on willow and poplar, and in ‘pine cone’ gall of willow 
reneeesutnsigeins$arsisnyenruens=-nensasacees = PO 


One of more of these cheracters absent____£_ __EEETets«éSH 


oS geet ecg eas Se ca, Bag no Mem ahs pen Sect Siting ncn Ras 


58(57). Adfrontals strongly tapered anteriorly; spinules distinctly long and slender; setal 
©0! pinacula small, those of D1s on abdominal segments 1-7 about eight or nine 
beg times their diameter apart; crotchets biordinal, SV group on abdominal 
4 segments 1, 2, 7, 8, and 9 usually 2:2:2:2:1; 11 or 12 mm.; a leaf tier or 
roller on rose... SCE st: SIG Se Epiblema Hbn., group 3 


59 


Se 


7 


@pl a 
One or more of these characters absent _. 


59(58). Adfrontals tapered anteriorly; ocelli II], IV, and V_ usually somewhat larger 

than I and II; spinules slender, or short and dark; setal pinacula moderate 

0°20 in size, those of Dis on abdominal segments 1-7 about 24 to five times 

©’ * ~+ their diameter apart; anal fork present; crotchets uniordinal or biordinal; 

O O about eight to 13 mm.; a borer in the buds, stems and pods of the pea 
family, alfalfa, or lantana_________mmmttnlepimotia Hbn., group 5 


One or more of these characters absent. ee Ae eS 


60(59). Adfrontals of the same width throughout, or occasionally slightly tapered 
anteriorly; ocelli III, 1V, and V never larger than I and II; spinules usually 
siender but not necessarily so; crotchets uniordinal, unevenly uniordinal, 
or, if biordinal, then crotchets forming or almost forming a mesal penel- 
lipse and ocelli unusually large and close together, a borer... . 61 

Adfrontals usually tapered anteriorly at least to some extent; spinules usually 


minute; crotchets usually biordinal; 10 to 15 mm.,; larva folding leaf length- 
wise or into a pouch, in catkins, etc.; additional characters in couplet 
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61(60). Head in dorsal view almost circular in outline, and vertical angle more or less 
acute; spinneret about seven times as long as wide; L3 on meso- and meta- 
thorax equidistant from SD1 and L1; spiracles small, circular; spiracle on 

, segment 8 distinctly on the posterior half of the segment, but not near 
the caudal margin; integument granular in appearance; anal fork absent; 
seven or eight mm.; a borer in roots of aster (only one species in genus 
examined) _.........Dichrorampha bittana Busck 


Head in dorsal view not almost circular in outline 


62(61). Coxae of metathorax about 14 or more times their own diameter apart, and 
Cz, -O pinacula of VIs distinctly not fused to coxae; Vis on segment 8 often, and 
those on segment 9 sometimes, unusually close to SVIs, i.e., unusually far 

'. \ cg apart; lateral setae on prothorax more or less in a straight line; spinneret 


iaatdiees about four or five times as long as wide; anal fork absent; 12 or 15 mm.; 
*eVl o «8 


Sereet x __......._Mellisopus _latiferreanus 


Coxae of metathorax approximately their own diameter apart, and V1s close to 

coxae or fused with them (except in membrosa),; Vis on segment 8 not 

unusually close to SV1s; lateral setae on prothorax most often not in a 

C- D straight line; seven to 13 mm.; a borer in stems, seeds, stone-fruits, pods, 
vi flower buds Se AS _...Grapholitha Treit. 
Laspeyresia Hbn., group 3 


63(53). Head almost circular in dorsal view, with ocellar areas distinctly rounded and 
» dorsal surface flattened; adfrontals narrow, extending to vertical angle, and 
'-\ noticeably depressed to form a groove at coronal suture; pinacula large; 
spiracles minute, about the size of a setal base; anal fork absent; larva 
unusually slender, tapering from thoracic to anal segments, 13 or 14 mm.; 

skeletonizing leaf from a frass-tube within crumpled leaf; maple 


ninsesaieicsbaank _............Epinotia aceriella Clem. 
Head not almost circular in outline, although ocellar areas occasionally rounded 64 


64(63). Head in dorsal view with ocellar areas more nearly angular than rounded, and 
ocelli convex and distinct; adfrontals usually tapered anteriorly, and vertical 
angle a right angle or obtuse; P! always closer to Adf? than to F?; pinacula 
moderate to very large; spinules always darker than body colour and 
easily observed; lateral setae on prothorax in a more or less straight line; 

L3 on meso- and meta-thorax usually equidistant from SD1 and L1; SV 

group on abdominal segments 1, 2, 7, 8, and 9 consistently 3:3:2:2:2; L1 

and L2 on abdominal segments 2-8 with a strong tendency to be anterior 

to a vertical line through spiracle,; D1 on segment 9 always distinctly 

anterodorsal to SD1, never more or less dorsal; crotchets unusual, in that 

they are uniordinal, or unevenly so, anteriorly, and biordinal posteriorly 

on the ventral prolegs, and usually uniordinal, or unevenly so, on the anal 

prolegs; small, eight to 11 mm.; holly, cranberry, blueberry_..Norma Heinr. 
Rhopobota Led. 


This combination of characters not present Pe —_ sa» 


65 (64). Dorsal setae of claw with inner one distinctly shorter than outer one; crotchets 
unevenly uniordinal and few in number; integument pebbly in appearance 
with short, dark spinules; spinneret about seven or eight times as long as 
wide; anal fork present; 10 mm.; in seeds, fruits, and flowers of various 
Malvaceae and Craetaegus ED ...Crocidosema plebiana Zell. 


Dorsal setae of claw more or less of equal length 0 6 


66(65). Lateral setae on prothorax never in a more or less straight line; lateral setae on 
12°, 4 » segment 9 very unstable with respect to position but not number; spinules 
Lieb. g-f) usually short, with bases enlarged, darker than body colour, and distinct 

‘savers? (bases not enlarged in ratzeburgiana) ; spinneret probably six or seven times 

as long as wide; small, stout, 10 or 12 mm.; on conifers, feeding in buds 


and webbing needles ssid aie Iaanlitsiakiaoe dala Zeiraphera Treit. 





combination of characters not present____ 67 
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67(66). Lateral setae on prothorax in a more or less straight line; pinacula large, that 






of L3 on meso- and meta-thorax unusually large; ocellus I usually reniform BS 
or ellipsoid in shape; setal bases narrowly ringed with dark pigment; s 
spinules minute, but their bases enlarged and darker than body colour; a 





D2s on segment 8 usually closer together than D1s; spiracle on segment 8 ay 
with a tendency to move somewhat posterad in segment (only the first 










three characters apply to S. prognathana from China); 10 or 12 mm.; a fa 

borer and webber of buds on larch, apple, — oak, blackberry, laurel, * 

ON, I, CN CE nnn neces en rspesceincineeemiennrnierentonenio Spilonota Steph. i 

This combination of characters not present—___»_____ TB & 

pe 

68(67). Lateral setae on prothorax in a straight line or almost so; pinacula small, but & 
darker than body colour and distinct; spinules minute; L1 and L2 on z 


abdominal segments 2-7 with a tendency to be posterior to a vertical line 
through spiracle; SV group on abdominal segments 1, 2, 7, 8, and 9 
consistently 2:2:2:2:2; L3 on segment 9 consistently absent; anal fork ab- 
sent; saunaests about four times as long as wide; about nine mm.; arbutus 
_..Epinotia terracoctana W\shm. 








This combination of characters not present. RES Seo ee ee 






69(68). Adfrontals narrow, not strongly tapered anteriorly; basal segment of labial palp 







comparatively stout in relation to the spinneret; spinules long and slender; Bi 
lateral setae on prothorax in a straight line or almost so; anal fork absent; i 
12 or 14 mm.; in cones of conifers ______._..Epinotia Hbn., group 4 ? 
This combination of characters not present 70 ae 






70(69). Anal shield more tapered than rounded posteriorly; setal pinacula moderately : 
large and easily observed, those of D1s on segment 8 less than their own is 
diameter apart and those of D2s about their own diameter apart; spiracle 
moderate in size, with SD1 about 1} to 24 times its diameter from it on an 
abdominal segments 1-7, and less than one to 1} times its diameter from Rs 
it on segment 8; 12 or 14 mm.; a leaf tier of terminal leaves on a deciduous 
Eee Re Ree A Ne Aer ee Gretchena Heinr. re 

& 

hg 


Anal shield rounded rere or, if slightly ha.enies then setal pinacula not 
moderately large and easily observed. hteriaicecmntie eae ten a 













71(70). Adfrontals tapered anteriorly; ocelli Il, 1V, and V_ usually somewhat larger 

than I and II; spinules slender, or short and dark; setal pinacula moderate, 

9°20 those of Dis on abdominal segments 1-7 about 24 to five times their dia- 

7°’. meter apart; spiracles moderate in size; anal fork present; crotchets 

Og uniordinal to biordinal; eight to 13 mm.; a borer in the buds, stems, and 
y pods of the pea family, alfalfa, or lantana__._._.____..Epinotia Hbn., group 5 


$n eee 
re : yee anton 







in 





—r 
Sor Sates 


nba 





This combination of characters not present... 72 









72(71). Adfrontals always tapered anteriorly; pinacula moderate in size, inconspicuous, 
often difficult to observe; spinules usually minute, but on at least one 
species obviously slender; claws slender; L1 and L2 on segments 2-8 
anterior to a vertical line through spiracle; anal shield sometimes tapered 
slightly posteriorly; crotchets biordinal, or biordinal and partially tri- 
ordinal; 10 to 15 mm.,; early instars in buds, later instars rolling or folding 
leaves in the springs chestnut, sbnenceitian —* oak, . oe aspen, 
GH gsc te is Be ’ a... Pseudexentera Heinr. 





east" 











Adfrontals tapered hei, | even though sometimes narrow; pinacula 
moderately large to small; spinules variable in length; spiracles mode- 
rately small to very small, often no larger than a setal base; anal shield 
always rounded posteriorly; 10 to 14 mm.; folding leaf lengthwise or into 
a pouch, often in catkins; often difficult to distinguish from Pseudexentera, 
but larvae apparently overwintering in intermediate instars on host, and 
found at any season of the year including late autumn and early spring 

Z, ._Epinotia Hbn., group 7 
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Laspeyresia Hubner, Group 1 

Species included: L. youngana Kft., L. piperana Kft., L. ingens Heinr., 
Hedulia injectiva Heinr., and possibly L. leucobasis Busck, L. bracteatana Fern., 
L. rana Forbes, L. ingrata Heinr., and L. laricana Busck. A comparison of the 
genitalia, hosts, and methods of feeding (Heinrich, 1926) suggesis that the last 
five species also belong to this group although their larvae have not been 
examined. 

The larvae are typically tortricoid in all characteristics but one: where 
there are two setae in the SV group on abdominal segment 1, 2, 7, 8, or 9, SV3 
is almost invariably present, not SV2. Of over 300 species of tortricoid larvae 
examined, Carpocapsa saltitans Wstd. is the only other species with this char- 
acteristic and is easily separated from the Laspeyresia group, as indicated in the 
key to genera. Otherwise, the larvae are small, are apparently primitive in most 
respects, and feed in the cones or possibly mine the cambium of conifers. 


Key to Species 


Crotchets on ventral prolegs 15 to 25, on anal prolegs three to six; in cones of various 
spruces ...... youngana Kft. 
Crotchets on ventral prolegs 25 to 40, on anal prolegs seven to 12; in cones of pines 2 
SD1 on prothorax about equidistant from SD2 and XD2 or sometimes farther from SD2 
than from XD2; setae on anal shield very short, Lis — only one-third as long 
as anal segment : ingens Heinr. 
SD1 on prothorax very close to SD2, much closer than to , XD2; L Is on anal shield about 


as long as anal segment or somewhat shorter piperana Kft. 
injectiva Heinr. 


Laspeyresia youngana Kearfott 
Fig. 2 

Material Examined.—Twelve larvae, in a late instar, possibly the last, labelled: 
Laspeyresia youngana; Angus, Ont.; F.1.S.-48. In F.1.S. Coll., Ottawa. 

General.—Length about seven mm. Length and width, respectively, of head 
on five specimens ranging from 0.58 mm. and 0.68 mm. to 0.71 mm. and 0.80 mm. 
Position of P* in relation to anterior and posterior margins of head ranging from 
17:29 to 23:33. Head yellow-brown, with black pigmentation on ocellar area. 
Prothoracic and anal shields of body colour or with some yellow- -brown pigmen- 
tation. Thoracic legs of body colour. Setal pinacula small, inconspicuous, in 
most instances not even apparent; setae short and very delicate. Spinulation of 
integument of same colour as body, not easily observed, the spinules slender. 
Anal fork absent. Larva slender, with a hy pognathous head. 

Living last-instar larva creamy-white, with brown head and _prothoracic 
shield, and late last-instar larva about 10 mm. in length, with an average head 
width of 0.75 mm. (Tripp, 1954). 

Head.—In dorsal view variable in outline, with ocellar areas rounded and 
ocelli scarcely apparent; vertical angle acute; adfrontals about as wide anteriorly 
as posteriorly, and extending to vertical angle. Distance between E* and F* 
about two-thirds that between E’s or F's. P* almost opposite Adf*, or only 
slightly closer to it than to F*. A? usually closer to A* than to A* and almost 
directly posterior to A‘. O* ventral to ocellus I, sometimes almost in line with 
ocelli | and VI; O* very close to ocelli II and III but outside ocellar ring, i.e., 
anterodorsal to III, rather than posterodorsal as is usual. Ocellus II its own 
diameter or less from I and III; ocellus IV usually closer to,,III than to V. 
Spinneret about 2% or three times as long as wide. 
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Thorax.—On prothorax, spiracle circular; SD1 and SD2 very close together; 
Dis much closer to D2s than to each other; L1 equidistant from L2 and L3 or 
very slightly closer to L2, and varying from above to below a straight line 
joining L2 and L3. On mesothorax and metathorax D1 more or less dorsal to D2. 

Abdomen.—Spiracle small, and SD1 usually two or three times its diameter 
from it except on py 8. SDI on segment 8 consistently dorsal or antero- 
dorsal to spiracle, and 1 to two times its diameter from it. Li and L2 posterior 
to a vertical line through spiracle except on segment 8, where they are directly 
ventral to spiracle. SV group on segments 1, 2, 7, 8, and 9 most unstable and 
anmmy difficult to observe on specimens examined, but apparently usually 

:1:1:1, and alw ays SV2, not SV3, absent where there are two setae in the 
group. On segment 9, D1 and SD1 usually on the same pinaculum; L3 usually 
on its own pinaculum some distance from L1 and L2; Vis more or less the 
same distance apart as those on segment 8. 

Anal Shield.—Rounded posteriorly. Lis usually about the same distance 
apart as D1s and about as long as anal segment. D2s about one-third as long as 
Lis. Ds closer to corresponding SD1s than to each other and about as long 
as D2s. 

Legs.—Coxae of metathoracic legs much farther apart than their own dia- 
meter. Thoracic legs unusually short and tiny. Claws very small, curved, and 
stout; dorsal setae about as long as claws. Crotchets short, about 15 to 25 on 
ventral prolegs and three to six on anal prolegs; crotchets ‘in situ’ ovoid. 

Comments.—A species of some economic importance, in cones of various 
spruces, and hibernating as a larva. Widely distributed throughout Canada and 
northern United States. 


Laspeyresia piperana Kearfott 
Fig. 3 

Material Examined.—Ten larvae, in late instars, labelled: Laspeyresia toreuta 
Grt.; cones and seeds, Pinus ponderosa; Placerville, Cal.; Dec. 14-13; J. J. Sullivan 
coll.; 10870 a’ Hopk., U.S. Larva and associated adults in U.S.N.M. 

General.—Length of largest larva about 12 mm. Length and width, respec- 
tively, of head on three specimens: 1.21 mm. and 1.49 mm.; 1.18 mm. and 
1.36 mm.; 0.90 mm. and 1.05 mm. Position of P" in relation to anterior and 
posterior margins of head 16:33, 17:31, and 15:22. Head yellow-brown, with 
blackish pigment beneath ocelli III, 1V, and V. Thoracic shield pale, with some 
yellowish or yellow-brown pigment. Remainder of body including legs pale, 
concolorous. Setal pinacula small, of body colour, inconspicuous; setae short. 
Spinulation of integument minute, of body colour, the spinules slender. Anal 
fork absent. Larva usually broadest in thoracic area, tapering to anal segment; 
head much narrower than thorax, hypognathous, and partially retracted under 
shield. 

Head.—Ocellar areas rounded. Vertical angle acute. Dorsal surface strongly 
convex. Adfrontals about as broad anteriorly as posteriorly and extending to 
vertical angle. O' variable in position, much closer to ocellus III than to I, in 
between II and III, or outside ocellar ring. Spinneret about twice as long as 
wide, very short and stout. Labial palp with basal segment short and stout. 

Prothorax.—Spiracle circular or oval, small. SD1 and SD2 very close to- 
gether. Lateral group extremely variable, setae usually far apart, or occasionally 
close together; L1 in a straight line with L2 and L3, or well above to well below 
that line. 
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Abdomen.—Spiracle small, circular or oval, and SD1 usually one to three 
times its diameter from it. SD1 on segment 8 always dorsal to spiracle. L1 and 
L2 most often posterior to a vertical line through spiracle. SV group on seg- 
aes l, " 7, 8, and 9 most unstable in number and variable in position, often 

2:2orl:i:1, and most often SV2, not SV3, absent where there are two setae in 
a os SV group on ventral prolegs unusual in that SV3 may move from 
its usual position more or less anterior to SV1 to one which is almost posterior 
to SV1. D2s on segment 8 usually closer together than Dis. L2 and L3 on 
segment 9 often absent. 

Anal Shield.—L\s shorter than anal segment. D1s and D2s sometimes very 
short, sometimes more than half the length of LIs. 7 

Legs.—Pinacula of V1s fused to coxae, so that coxae of metathoracic legs 
appear to be less than their diameter apart. Thoracic legs very small in pro- 
portion to body. Claws small, curved, and stout; dorsal setae about as long as 
claws. Prolegs very short. Crotchets about 25 to 40 on ventral prolegs and 
eight to twelve on anal prolegs; crotchets ‘in situ’ ovoid. 

Comments.—Apparently limited to the Rocky Mountains and Pacific Coast 
where it is of considerable economic importance. Known hosts: Pinus pon- 
derosa, P. jeffreyi. 


Laspeyresia ingens Heinrich 
Fig. 4 
Material Examined.—One larva and one prepared skin, labelled: pine (long-leaf 


cones); Cordele, Ga.; 12 May 1950; G. F. Speers, colr.; f. genit. slide; 50-13625; 
H.W.C. In U.SNM. 

General.—Length of larva six mm.; length of skin 12 mm. Length and width, 
respectiv ely, of head on skin 1.0 mm. ond 1.24 mm. Position of P! in relation to 
anterior and posterior margins of head 32:48. Head yellow-brown, with a slight 
amount of black pigment in ocellar area. Thoracic shield pale, perhaps yellowish. 
Rest of body including legs pale and concolorous. Setal pinacula small, incon- 
spicuous, of body colour; setae very short. Spinulation of integument minute, of 
body colour, the spinules apparently slender. Anal fork absent. Larva broadest 
in thoracic area, tapering to anal segment; thoracic segments much broader than 
head, which, on specimen examined, is not only hypognathous but well retracted 
under thoracic shield. 

Comments.—Closely related to L. piperana, with these differences: SD1 on 
prothorax about equidistant from SD2 and XD2 or even closer to XD2 than to 
SD2; setae of lateral group on segment 9 apparently usually all present; setae on 
anal shield very short. Georgia, Florida. 


Hedulia injectiva Heinrich 
Fig. 5 

Material Examined.—Three larvae and two prepared skins, labelled: Laspey- 
resia toreuta Grt.; cones and seeds, Pinus ponderosa, Ashland, Ore.; Aug. 5-14; 
Keen and Sergent, colls.; 12539 b? Hopk. U.S. Larvae and associated adults in 
U.S.N.M. 

Length of larvae about 12 mm.; length of skins 17 mm. Length and width, 
respectively, of head on three specimens: 0.85 mm. and 1.06 mm.; 0.94 mm. and 
1.13 mm.; 0.91 mm. and 1.21 mm. Position of P* in relation to anterior and 
posterior margins of head 23:44, 22:52, and 25:47. 
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No difference noted between these and larvae of piperana Kft. except that 
lateral setal group of segment 9 not so consistently a single seta. 

Occurring in the same localities, with the same life history, as piperana Kft. 
and apparently hybridizing with the latter (Heinrich, 1926). 


Carpocapsa Treitschke, Group 1 


Carpocapsa saltitans Westwood 
Fig. 6 
Material Examined.—Four larvae, in last instar, labelled: Mexican Jumping 
Bean; MM55-11; Dec. 1954. Larvae and associated adult in C.N.C. 


General.—Length about 10 or 12 mm. Length and width, respectively, of 
head on three specimens: 1.18 mm. and 1.31 mm.; 1.17 mm. and 1.30 mm.; 1.01 
mm. and 1.14mm. Position of P' in relation to anterior and posterior margins of 
head 34:59, 37:55, and 28:52. Head yellow-brown, with some dark pigmentation 
in ocellar area. Thoracic shield and legs with some yellowish or yellow-brown 
pigment; remainder of body pale. Setal pinacula small, of body colour, scarcely 
discernible; setae short. Spinules of body colour, slender. Anal fork absent. 
Larva stout and flattened. 

Head.—Dorsal surface flattened. Vertical angle acute. Adfrontals often 
narrow and not always extending to vertical angle. P' much closer to Adf? than 
to F!, sometimes opposite it. A* equidistant from A! and A®, or closer to A® than 
to A'. ©? ventral to ocellus I. O* close to ocellus III. Ocellus II closer to I 
than to III. Ocellus 1V more or less equidistant from III and V, and III, IV, 
and V perhaps slightly smaller than the others. Spinneret about three times as 
long as wide. 

Prothorax.—Spiracle distinctly circular. SD1 and SD2 close together. D1s 
closer to corresponding D2s than to each other. L1 more or less equidistant from 
L2 and L3 and well below a straight line joining L2 and L3. 

Abdomen.—Spiracle circular, SD1 about 3% or four times its diameter from 
it except on segment 8. Spiracle on segment 8 tending to move onto posterior 
half of segment, and SD1 anteroventral to it and two or 2% times its diameter 
from it. L1 and L2 considerably posterior to a vertical line through spiracle on 
most of the segments. SV group on segments 1, 2, 7, 8 and 9 most unstable, 
perhaps most often 2:2:2:1:1, and usually SV2, not SV3, absent where there are 
two setae in the group. On segment 9, D1 usually close to SD1; D2s on individual 
pinacula; L2 and L3 usually absent; V1s about the same distance apart as those on 
segment 8. 

Anal Shield.—Rounded posteriorly. Lis shorter than anal segment and 
farther apart than Dis. D2s very short and distinctly closer to L1s than to each 
other. Dis as short as D2s, occasionally closer to corresponding SD1s than to 
each other or equidistant from both. SD 1s apparently slightly longer than LIs, 
as long as anal segment or shorter. 

Legs.—Coxae of metathoracic legs their own diameter or more apart. Thor- 
acic legs very short and stout. Claws tiny, curved; dorsal setae longer than claws. 
Ventral prolegs very poorly developed and unusually far apart, being separated 
by about five or six times the diameter of a crotchet ring at its greatest width. 
Vis on proleg segments much farther apart than are V1Is on other abdominal 
segments because of the widely separated prolegs. Crotchets short, unevenly 
uniordinal, 30 to 40 or more on ventral and 15 or 20 on anal prolegs; crotchets 
‘in situ’ ovoid. 


FATS EEN SH Bee 
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Comments.—F ound in seeds of certain Mexican shrubs of the genera Sebastiana 
and Sapium of the family Euphorbiaceae, causing seeds to move about and to be 
known as Mexican jumping beans. 


Sonia Heinrich 
Epiblema Hubner, Group 1 

Species included: Sonia canadana McD. and Epiblema praesumptiosa separa- 
tionis Heinr. Larval examination of more species in these two groups will no 
doubt indicate valid generic differences, but at present it is convenient to place 
them together. In addition, a comparison of the genitalia (as illustrated in Hein- 
rich, 1923) of species of Sonia with those of E. numerosana Zell., E. grossbecki 
Heinr., E. deflexana Heinr., E. abruptana W\shm., E. insidiosana Heinr., E. exacer- 
batricana Heinr., and praesumptiosa suggests that Group 1 of Epiblema and Sonia 
should be combined to form a single genus. 


Except for the adfrontals apparently not extending to the vertical angle in 
Sonia, both S. canadana McD. and E. separationis Heinr. appear to be specialized 
very little. The following primitive characters are common to both: head in 
dorsal view with well-rounded ocellar area and acute vertical angle; addorsals 
apparently narrow; spinneret with rounded tip; labial palp with basal segment 
short and stout; SD1 and SD2 on prothorax close together; setae few in number 
in SV group on segments 1, 2, 7, 8, and 9; LI and L2 on segments 1-8 with a 
strong tendency to be posterior to a vertical line through spiracle, SD1 on 
segment 8 anterodorsal or dorsal to spiracle; crotchets uniordinal; anal shield 
rounded posteriorly; anal fork absent. 


Key to Species 


t 


Spinneret abuut 3); times as long as wide; adfrontals apparently not extending to vertical 
angle; ocelli III and IV close together; in rootstalks of aster S. canadana McD. 

Spinneret about five times as long as wide; adfrontals apparently extending to vertical 
angle; ocelli III and IV about the same distance apart as IV and V; a gall-maker in 
Borrichia : E. praesumptiosa separationis Heinr. 


Sonia canadana McDunnough 
Fig. 7 

Material Examined.—One |arva, in a late instar, labelled: Vineland, Ont.; 
W. L. Putman; 1936; Sonia canadana McD.,; in rootstalks of Aster novae-angliae; 
5x3l. InCN.C. 

General.—Length about 13 mm. Length and width of head 1.04 mm. and 
1.12 mm. Position of seta P! in relation to anterior and posterior margins of head 
33:49. Larva more or less unicolorous and pale, except for some darker pigmen- 
tation around mouth parts and at postgenal juncture. Setal pinacula moderately 
large, but of body colour and inconspicuous; setae short. Spinulation of integu- 
ment dense and minute, of body colour. Anal fork absent. Larva slender, 
apparently tapering posteriorly from the first two thoracic segments; head hypo- 
gnathous. 

Head.—In dorsal view almost as long as wide, with ocellar area strongly 
rounded, and ocelli flattish. Frons extending about two-thirds of the distance to 
vertical angle. Adfrontals meeting coronal suture just beyond apex of frons, 
and much reduced in both length and width. Adfrontal sutures difficult to 
distinguish. Distance between E? and F! almost equal to that between E?s or F's. 
P* unusually close to Adf?, and both P! and Adf? unusually close to F! as a result 
of reduced frontal and adfrontal areas. A? closer to A! than to A® on both sides 
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of specimen. O# almost ventral to ocellus I. O* very close to ocellus III, almost 
between it and ocellus II. Ocellus II more or less its diameter from I and III. 
Qcelli III and IV very close together. Ocellus V some distance from IV and 
larger than the other ocelli. Spinneret about 3% times as long as wide. 

Thorax.—Spiracle distinctly oval. On prothorax, D1 and D2 on anterior half 
of prothoracic shield; SD1 and SD2 close together; L1 slightly closer to L2 than 
to L3, and considerably below a straight line joining L2 and L3._ On mesothorax 
and metathorax D1 dorsal or anterodorsal to D2. 

Abdomen.—Spiracle moderate in size, usually oval in shape, and SD1 about 
14 to almost three times its diameter from it except on segment 8. SD1 on 
segment 8 almost dorsal to spiracle, and slightly more than its diameter from it. 
Li and L2 consistently posterior to a vertical line through spiracle, and L2 on 
segment 8 almost directly anterior to L1. SV group on segments 1, 2, 7, 8 and 9 
numbering 2:2:2:2:lor2. On segment 9, D1 and SD1 on the same pinaculum, 
L1, L2 and L3 about equidistant from each other but on the same pinaculum; V 1s 
farther apart than those on segment 8. 

Anal Shield.—Rounded posteriorly. Lis farther apart than D1s and about 
as long as anal segment. D2s more than half as long as Lis. D1s more or less 
equidistant from each other and corresponding SD1s, almost as long as SD 1s, and 
in a straight line with them. 

Legs.—Coxae of metathoracic legs about their own diameter apart. Thoracic 
legs short. Claws tiny, curved, and stout; dorsal setae longer than claws. Prolegs 
very short. Crotchets long and uniordinal, about 30 on ventral and 12 on anal 
prolegs; crotchets ‘in situ’ ovoid. 


Epiblema praesumptiosa separationis Heinrich 
Fig. 8 j 

Material Examined.—One larva, labelled: Borrichia frutescens (gall-maker); 
Brownsville, Tex.; 24 Dec. 1951; 52-3237: Brwnvlle, 72052; H.W.C. In U.S.N.M. 

General.—Length five mm. Length and width of head identical, 0.87 mm. 
Position of P! in relation to anterior and posterior margins of head 21:48. Head 
brown, thoracic shield brown, remainder of body apparently pale. Setal pinacula 
moderately large, of body colour; setae short. Spinulation of integument sparse 
and distinct. Anal fork absent. Larva moderately slender. 

Head.—As long as broad. Adfrontals apparently narrow and extending to 
vertical angle, but sutures not clearly defined. Vertical angle strongly acute. 
P! closer to Adf? than to F* but placed well forward on the head. A? closer to 
A’ than to A’. O! closer to ocellus III than to I. Ocellus [V about equidistant 
from III and V. Spinneret about five times as long as wide. 

Prothorax.—Spiracle moderately large, more nearly oval than circular. SD1 
and SD2 very close together. L1 equidistant from L2 and L3 and well below a 
straight line joining L2 and L3. 

Abdomen.—SD1 2¥, to 4¥, times as far from spiracle as diameter of latter 
except on segment 8. SD1 on segment 8 anterodorsal (almost dorsal) to spiracle 
and about 1% times its diameter from it. L1 and L2 posterior to a vertical line 
through spiracle except on segments 1 and 8. SV group on segments 1, 2, 7, 8 
and 9 numbering 2:2:2:2:2. L2 on segment 9 on its own pinaculum separate 
from that of L1 and L3. 

Anal Shield.—Rounded posteriorly, actually somewhat truncate. L1s farther 
apart than Dis. D1s equidistant from each other and corresponding SD 1s. Setae 
missing on this specimen. 
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Legs.—Coxae of metathoracic legs less than their diameter apart. Thoracic 
legs short. Claws curved, moderately slender; dorsal setae longer than claws. 
Prolegs short. Crotchets uniordinal, 23 on ventral prolegs, 11 on anal prolegs. 

Comments.—Larva very small, but wing-spread of adult only nine to 11 mm. 
(Heinrich, 1923). 


Thiodia Hubner, Group 1 
Species included: T. argenticostana Wlshm., T. dorsiatomana Kft., T. buce- 
phaloides W\shm. This group is differentiated from Epiblema, group 2, by a 
single distinct character: the pinacula are moderate in size, and those of D2s on 
abdominal segment 8 are about two or more times their diameter apart. 


Key to Species 


Dis on thoracic shield distinctly closer to D2s than to each other; Vis on segment 9 
more than twice the distance apart of those on — 8; L3 on segment 9 probably 
absent; chrysanthemum ... bucephaloides W\shm. 

D1s on thoracic shield not distinctly closer to D2s than to each other; VIs on segment 9 
not more than twice the distance apart of those on segment 8; L3 on segment 9 not 
as a rule absent; Artemisia ___________--___ 

Crotchets 20 or 30 on ventral prolegs... _— Wo ..dorstatomana Kft. 

Crotchets 40 or 50 on ventral prolegs ; argenticostana Wlshm. 


Thiodia argenticostana Walsingham 
Fig. 9 
Material Examined.—Five \arvae, in last instar, labelled: on Artemisia dracun- 
culoides; Wilma, Whitman Co. Wash.,; Feb. 2, 1935; J. F. G. Clarke. In U.S.N.M. 
General.—Length about 16 or 18 mm. Length and width, respectively, of 


head on three specimens: 1.10 mm. and 1.36 mm.; 1.23 mm. and 1.36 mm.; 1.10 
mm. and 1.28 oe Position of P' in relation to emering and posterior margins of 
head 19:26, 22:28 and 20:25. Head light brown, perhaps patterned, with some 
darker pigmentation on ocellar area. Thoracic shields and legs usually faintly 
brown; rest of body pale. Setal pinacula moderate in size, but of body colour and 
not conspicuous; setae short. Spinulation of integument of body colour, apparent, 
but not easily observed. Anal fork absent. Larva moderately slender; head 
hypognathous. ; 
Head.—Broader than long. In dorsal view, ocellar areas rounded, vertical 
angle not distinctly acute, more nearly a right angle; adfrontals narrow and 
extending to vertical angle. P' closer to Adf? than to F'. A? usually closer to 
A! than to A?® but occasionally equidistant from both. O? more ventral than 
caudal to ocellus I. O# usually closer to III than to I but sometimes equidistant 
from both. Ocellus II closer to I than to III or equidistant from both. Ocellus 
III apparently consistently smaller than the others. Ocellus IV closer to III than 
to V or equidistant from both. Spinneret about three to four times as long as w ide. 


Thorax.—On_prothorax, spiracle moderate in size, more nearly oval than 
circular; SD1 much closer to SD2 than to XD2; L1 more or less equidistant from 
L2 and L3 and below a straight line joining L2 and L3. On mesothorax and 
metathorax D1 dorsal or slightly anterodorsal to D2. 


Abdomen. —Spiracle moderate in size, more nearly oval than circular, and SD1 
about two to four times its diameter from it ennege on segment 8. SDI on 
segment 8 anterodorsal to spiracle and about one or 1% times its diameter from it. 
LI and L2 tending to be slightly posterior to a canted line through spiracle. SV 
group on segments 1, 2, 7, 8 and 9 usually 2:2:2:2:2orl. On segment 9, D1 and 
SD1 on the same pinaculum; setae of lateral group about equally spaced; V 1s 
usually farther apart than those on segment 8 but not always. 
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Anal Shield.Rounded posteriorly. L1s usually slightly shorter than anal 
segment and slightly farther apart than Dis. D1s closer to corresponding SD1s 
than to each other and, although usually somewhat shorter than SD1s, most 
unstable in length. D2s also unstable in length. 

Legs.—Coxae of metathoracic legs about their own diameter apart. Claws 
curved and moderately stout; dorsal setae shorter than claws. Crotchets uni- 
ordinal, approximately 20 to 30 on ventral and 12 or 15 on anal prolegs; crotchets 
‘in situ’ ovoid. 


Thiodia dorsiatomana Kearfott 
Fig. 10 

Material Examined.—Three larvae in last instar, labelled: Artemisia vulgaris 
(crowns); Wilma, Whitman Co., Wn.; 2 Feb. 1935; J. F.G. Clarke. In U.S.N.M. 

General.—Length about 15 mm. Length and width, respectively, of head on 
two specimens: 1.33 mm. and 1.53 mm.; 1.48 mm. and 1.73 mm. Position of P? 
in relation to anterior and posterior margins of head 22:32 and 25:35. Head 
yellow-brown, overlaid with brown; dark pigmentation on ocellar area of only 
one of specimens. Body pale, more or less unicolorous. Setal pinacula moder- 
ately large, of body colour, inconspicuous, and those of SD1 and SD2 on abdominal 
segments fused to a greater or less degree; setae short. Spinulation of body colour, 
not easily observed. Anal fork absent. Larva moderately slender; head hypo- 
gnathous. 

Head.—A? more or less equidistant from A! and A®, and at the apex of almost 
a right angle formed with them, not the usual strongly obtuse angle. Ocelli Il 
and III apparently consistently smaller than the other ocelli and often the closest 
together. Spinneret about +4, times as long as wide. 

Abdomen.—Distance of SD1 from spiracle about 144 to 24 times diameter 
of spiracle except on segment 8. Spiracle on segment 8 tending to be on posterior 
half of segment; SD1 anterodorsal to it and less than its diameter from it. D2s on 
segment 8 the same or less distance apart than Dls. SV group on segments 1, 2, 
7, 8 and 9 apparently 3:3:2:2:2orl. 

Legs.—Coxae of metathoracic legs much less than their diameter apart. 
Crotchets uniordinal, 40 or 50 on ventral, and 18 or 20 on anal prolegs. 

Comments.—A_ species closely related to argenticostana Wlshm., with the 
above characters distinguishing it. 


Thiodia bucephaloides Walsingham 
Fig. 11 

Material Examined.—Two larvae, one in last instar, labelled: Chrysothamnus 
linifolius; Gr. Junction, Colo.; Geo. Englehart; C.H. Larvae and associated adults 
in U.S.N.M. 

General.—Length of larger larva 12 mm., but specimen somewhat contracted. 
Length and width, respectively, of head on both specimens: 1.75 mm. and 2.00 
mm.; 1.26 mm. and 1.44 mm. Position of P" in relation to anterior and posterior 
margins of head 29:42 and 19:32. Head light brown, the smaller one with some 
dark pigmentation on ocellar area. Body pale, more or less concolorous, with 
perhaps some light brownish or yellowish pigmentation on thoracic shield and 
legs. Setal pinacula moderate in size, of body colour, not easy to observe; setae 
moderately short. Spinulation of integument apparently dense, of body colour, 
the spinules slender. Anal fork absent. Larva moderately stout; head hypo- 
gnathous. 
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Thorax.—D1s on prothoracic shield distinctly closer to corresponding D2s 
than to each other. D1 and D2 on mesothorax and metathorax each on its own 
pinaculum. 

Abdomen.—Spiracle on segment 8 on posterior half of segment; SD1 anterior 
or anterodorsal to it and about its diameter from it. D2s on segment 8 the same 
or less distance apart than Dis. SV group on segments 1, 2, 7, 8 and 9 probably 
2:2:2:2:1, and each seta of group on its own pinaculum. L3 on segment 9 absent. 
Vs on segment 9 more than twice as far apart as those on segment 8. 

Legs.—Coxae of metathoracic legs their own diameter or less apart. Crotchets 
unevenly uniordinal or biordinal, 40 or 50 on ventral and 12 or 15 on anal prolegs. 

Comments.—A species probably closely related to argenticostana W\shm., as 
is dorsiatomana Kft., but with most of the above characters distinguishing it. 


Epiblema Hubner, Group 2 
Species included: Epiblema strenuana WIk., E. discretivana Heinr., E. scud- 
deriana Clem., E. benignata McD., E. tripartitana Zell., E. otiosana Clem., E. 
obfuscana Dyar, E. carolinana W\shm., E. desertana Zell. 


The larvae are crown and stem borers, often forming galls. Common char- 
acteristics are as listed ia the key, with these additions: SD2 on the prothoracic 
shield tending to move downward towards the spiracle, and the spiracle on segment 
8 tending to move onto the posterior half of the segment. The strongly rounded 
ocellar areas of the head and the flattish and often irregularly shaped ocelli occur 
also in other boring groups such as Eucosma, and appear to be adaptations for 
boring. 


Key to Species 
Head yellowish with a distinctly darker postclypeal area; Solidago obfuscana Dyar 
Head brown 2 
Spinules of integument sparse, short, eighty darker than body colour, with bases easily 
observed; SV group on segments 1, 2, 7, 8, and 9 usually 3:3:2:2:1; Bidens 
denice _otiosana Clem. 
Spinules of integument either distinctly slender, o or not t easily observ ed: ‘SV group on 
segments 1, 2, 7, 8, and 9 numbering 2:2:2:2:2orl 
Spinneret three or 3% times as long as wide; larva 10 or 12 mm. in length 
Spinneret four or more times as long as w ide 
D2s on segment 8 usually slightly farther apart than D1s; pinacula very large, D2s on 
segment 9 sometimes on — meen and D1 often on its own pinaculum, wild 
myrtle ___ discretivana Heinr. 
D2s on segment 8 the same distance apart as Dis or r slightly closer together; pinacula 
moderately large; D2s on segment 9 on one mee and D1 and SD1 on another; 
Artemisia _benignata McD. 
Pinacula of Dis on abdominal segments fused to some — and those of Dis, D2s, 
and SD1s on segment 9 forming a single plate 0... desertana Tell. 
Pinacula of D1s not fused, and no dorsal plate on segment “ees 6 
D2s on segment 8 always the same distance or slightly farther apart ‘than Dis; ‘ocelli I 
and II sometimes fused; in fusiform galls, canilly enlargements of stems; goldenrod 
= _scudderiana Clem. 
D2s on n segment 8 alwa ays s closer together than Dis, usually distinctly s SO a ne a 
Spiracle on segment 8 not tending to move onto posterior half of segment; crotchets on 
ventral prolegs about 40 or more; Rudbeckia, an — in cecidomyiid galls; 
Florida, Texas : “i tripartitana Zell. 
Spiracle on segment 8 on posterior half of segment, but not near caudal | margin; crotchets 
on ventral prolegs about 40 or less... 8 
Spinules of integument sparse, more or less of body ‘colour, not “easily. ‘observed; 
Rudbeckia “ _.... carolinana W\shm. 
Spinules of i integument sparse, ‘slender, easily observed, with bases slightly darker than 
body colour; L3 on segment 9 consistently absent; sometimes forming stem galls; 
Xanthium, Ambrosia, Parthenium ne . Strentuana WIk. 
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Epiblema strenuana Walker 
Fig. 12 

Material Examined.—Ten larvae, in various instars, labelled: Epiblema strenu- 
ana (W1|k.); Parthenium hysterophorous (stem galls); St. Croix, V.I.; 28 April 54; 
54-6037; St. Croix 507; H. W. C.; adults det. J.F.G.C.; St. Croix 568. In U.S.N.M. 
Two larvae in last instar, labelled: Vineland, Ont.; W. L. Putman; 1936; form (?) 
of Epiblema strenuana W\k.; in stems of Xanthium commune, sometimes forming 
galls. Larvae and associated adults of latter in C.N.C. 

General.—Length of largest larvae about 15 mm. Length and width, respec- 
tively, of head on four specimens: 0.98 mm. and 1.20 mm.; 0.99 mm. and 1.16 mm.,; 
0.93 mm. and 1.07 mm.; 0.82 mm. and 0.98 mm., the last possibly being measure- 
ments of a second-last instar. Position of P' in relation to anterior and posterior 
margins of head 31:46, 32:46, 37:37, and 30:35. Head brown, occasionally with 
some blackish pigmentation in ocellar area and at postgenal junctures. Thoracic 
shield brown. Thoracic legs and occasionally the anal shield light brown. Body 
colour pale. Setal pinacula very large, easily observed, of body colour or some- 
what darker; setae moderately short. Spinulation of integument sparse, easily 
observed, the spinules slender, the bases slightly darker than body colour. Anal 
fork absent. Larva slender or moderately stout; head hypognathous. 

Head.—Broader than long. Dorsal surface curved sharply downward posteri- 
orly. Vertical angle often obtuse in a dorsal view but acute from a posterodorsal 
view. Ocellar area rounded. Adfrontals extending to vertical angle. The dis- 
tance between E? and F! two-thirds or three-quarters that between E*s or F's. 
P' closer to Adf? than to F!. A? more or less equidistant from At and A*. O? 
ventral to ocellus I. O% usually closer to ocellus III than to I. Ocellus II about 
its diameter or less from I and III. Ocelli Ill, 1V, and V spaced rather far apart, 
IV equidistant from III and V, or slightly closer to V than to III. Spinneret 
about four or 44 times as long as wide. : 

Thorax.—On prothorax, SD1 and SD2 close together, and the angle formed by 
XD2, SD1, and SD2, with SD1 at its apex, either acute or obtuse; D1s and D2s in 
almost a straight line; L1 more or less equidistant from L2 and L3 and usually well 
below a straight line joining L2 and L3. On mesothorax and metathorax D1 
dorsal to D2. 

A bdomen.—Spiracle moderately large, and SD1 about two, three, or four times 
its diameter from it. Spiracle on segment 8 somewhat posterior on segment, and 
SD1 more or less anterior to it and about two or three times its diameter from it. 
LI and L2 usually ventral to spiracle, and on segment 8, L2 apparently dorsal or 
even slightly posterodorsal to L1. D2s on segment 8 slightly closer together than 
Dis. SV group on segments 1, 2, 7, 8, and 9 usually 2:2:2:2:1. On segment 9, 
D1 and SD1 on the same pinaculum; L3 consistently absent; V1s about the same 
distance apart as those on segment 8. 

Anal Shield.—Rounded posteriorly. L1s farther apart than D1s and as long as 
anal segment or slightly shorter. D2s less than half as long as L1s. D1s more or 
less equidistant from each other and SD1s, shorter than SD1s, and in almost a 
straight line with SD1s. 

Legs.—Coxae of metathoracic legs their own diameter or less apart. Thoracic 
legs short. Claws curved, stout; dorsal setae about as long as claws. Crotchets 
uniordinal, about 25 or 35 on ventral and 15 or 20 on anal prolegs; crotchets ‘in 
situ’ ovoid. 

Comments.—A species widely distributed on the North American continent, 
and recorded from Ambrosia artemisiifolia as well as Xanthium and Parthenium 
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Epiblema discretivana Heinrich 
Fig. 13 

Material Examined.—Three larvae, probably in last instar, labelled: March 14, 
1919; Sheldon, Tex.; type material. Food plant “wild myrtle” (Heinrich, 1923). 
In U.S.N.M. 

General.—Length about 10 mm. Length and width, respectively, of head on 
two specimens: 0.97 mm. and 1.12 mm.; 1.04 mm. and 1.17 mm. Position of seta 
P' in relation to anterior and posterior margins of head 35:42 and 37:46. Head 
brown, with very little dark pigmentation, if any, in ocellar area and at postgenal 
juncture. Body pale, with occasionally some brownish pigmentation on thoracic 
shield and pinacula. Pinacula very large; setae short. Spinulation of integument 
of body colour, the spinules slender. Anal fork absent. Larva moderately stout; 
head hypognathous. 

Head.—Ocelli not distinct in dorsal view. Adfrontals extending to vertical 
angle, but sutures not clearly defined in these specimens. Vertical angle more 
nearly obtuse than acute. P! closer to Adf? than to F'. A? more or less equi- 
distant from A’ and A*. O' more or less equidistant from ocelli I and III. 
Ocelli not clearly defined, apparently irregular in shape, flattish, and spaced 
rather far apart. Spinneret about three times as long as wide. 

Prothorax.—Spiracle more nearly oval than circular. SD1 and SD2 close 
together; SD2 with a tendency to move downward toward spiracle. L1 appar- 
ently usually closer to L2 than to L3 and in a straight line with L2 and L3 or 
below a straight line. 

Abdomen.—SD1 separated from spiracle by two or three times the diameter 
of the latter. Spiracle on segment 8 usually on posterior half of segment, and SD1 
more or less anterior to it and about 1% times its diameter from it. D2s on 
segment 8 slightly farther apart than D1s on all three specimens. L2 often antero- 
dorsal to L1, but on segment 8 consistently anterior or even slightly anteroventral 
to it. SV group on segments 1, 2, 7, 8, and 9 probably 2:2:2:2:2orl but SV2 often 
absent on one or both sides of any of the segments. On segment 9 setae very 
unstable: D2s sometimes on separate pinacula; D1 often on its own pinaculum 
separate from that of SD1 and equidistant from SD1 and D2; L3 absent and often 
L2 as well. 

Anal Shield.—Rounded posteriorly. Ls slightly shorter than anal segment 
and farther apart than D1s. D2s less than half as long as LIs or almost as long as 
Lis. Dts apparently usually slightly closer to corresponding SD1s than to each 
other and shorter than SD1s. 

Legs.—Coxae of metathoracic legs about their own diameter apart. Thoracic 
legs short. Claws curved, stout, and dorsal setae shorter than claws. Prolegs 
short. Crotchets uniordinal, 25 or 30 on ventral prolegs and about 15 on anal 
prolegs; crotchets ‘in situ’ ovoid. 


Epiblema scudderiana Clemens 
Fig. 14 

Material Examined.—Eight larvae, in last instar, labelled: Niagara dist., Ont.; 
3 x 38; W. L. Putman; 1935; on Solidago. In C.N.C. 

General.—Length about 18 mm. Length and width, gn ome of head 
on six specimens averaging 1.26 mm. and 1.43 mm. Position of seta P* in relation 
to anterior and posterior margins of head ranging from 25:26 to 22.5:31 and on 
one specimen 28:24.5. Head brown, overlaid with a somewhat darker pattern. 
Thoracic shield brown, with some indication of pattern as illustrated. Thoracic 
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legs light brown. Anal shield of body colour or with some brown pigmentation. 
Body ‘colour very pale. Setal pinacula very large and conspicuous, of body 
colour or darker; setae moderately short. Spinulation of integument sparse, 
darker than body colour, the spinules slender. Anal fork absent. Larva moder- 
ately stout; head hypognathous. 

Head.—Broader than long. Viewed dorsally, ocellar area very rounded, 
and ocelli not at all conspicuous. Adfrontals extending more or less to vertical 
angle. The distance between E* and F* about two-thirds to three-quarters that 
between E*s or F's. P* slightly closer to Adf* than to F*, A?* equidistant 
from A* and A® or slightly closer to At. O* ventrocaudal or almost ventral to 
ocellus I. O* equidistant from ocelli I and III, or slightly closer to III. Ocellus 
II usually less than its diameter from I, sometimes fused with I, and usually more 
or less its diameter from III. Ocellus 1V more or less equidistant from III and 
V, these ocelli spaced rather far apart. All ocelli flattish and irregular in shape. 
Spinneret about five times as long as wide. 

Thorax.—On prothorax, spiracle more often oval than circular; D1s dis- 
tinctly anterior to a straight line joining D2s; SD1 and SD2 close together, and 
SD2 often much closer than SD1 to spiracle; L1 more or less equidistant from 
L2 and L3 and usually considerably below a straight line joining L2 and L3, L3 
sometimes absent on one or both sides of specimen. On mesothorax and meta- 
thorax D1 dorsal to D2. 

Abdomen.—Spiracle moderate in size, oval or circular, and SD1 two, three, 
or more times its diameter from it except on segment 8. On segment 8 spiracle 
slightly posterior to a mid-vertical line through segment; SD1 variable in position 
but more or less anterior to spiracle and about twice its diameter from it. L1 
and L.2 usually ventral to spiracle, and, on . ow 8, L2 peanee~egrae? or almost 
anterior to Ll. SV group on segments 1, 2, 7, 8, ond 9 usually 2:2:2:2:2orl. 
On segment 9, D1 and SD1 on the same pinaculum; L3 often absent; Vis usually 
farther apart than those on segment 8. 

Anal Shield—Rounded posteriorly or more often truncate. Lis farther 
apart than D1s and about as long as anal segment. D2s less than half as long as 
Lis. Dis and SD1s more or less equally spaced, D1s much shorter than SD1s, 
and in almost a straight line with SD1s. 

Legs.—Coxae of metathoracic legs about their own diameter apart. Thoracic 
legs short. Claws curved and stout; dorsal setae shorter than claws. Prolegs 
short. Crotchets long, unevenly uniordinal, 30 to 40 on ventral prolegs and 
20 to 30 on anal prolegs; crotchets ‘in situ’ an oval. 

Comments.—A common species, the young larva boring into the crown of 
goldenrod and later living within a fusiform gall which is actually an enlarge- 
ment of the stem. Hibernation in the larval stage, the adults emerging the 
following spring. 


Epiblema benignata McDunnough 
Fig. 15 

Material Examined.—Twelve larvae, in a late instar, labelled: Artemisia 
vulgaris-Artemisia dracunculus; Clarkston, Wash.; 7 Mar. 1931; J. F. Clarke. 
In U.S.N.M. 

General.— —Length about 10 or 11 mm. Length and width, respectively, of 
head on three specimens: 1.14 mm. and 1.33 mm.; 1.08 mm. and 1.27 mm, 0.95 
mm. and 1.08 mm. Position of P* in relation to anterior and posterior margins 
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of head 27.5:46.5, 26:44, and 23:39. Head brown, usually with dark pigmenta- 
tion in ocellar area and sometimes at postgenal juncture. Body pale, sometimes 
with some brownish pigmentation on thoracic shield and/or anal shield. Setal 
pinacula moderately large, of body colour; setae moderately short. Spinulation 
of integument of body colour, the spinules slender. Anal fork absent. Larva 
apparently stout; head hypognathous. 


Head.—Ocelli not conspicuous from dorsal view. Adfrontals extending 
more or less to vertical angle. Vertical angle usually obtuse but occasionally 
acute. P* closer to Adf? than to F’. A? usually closer to A’ than to A® but 
occasionally equidistant from both. O' equidistant from ocelli I and III or 
close to Iil. Spacing of ocelli unstable but ocelli always irregular in shape, 
flattish, and usually far apart. Spinneret about three or 3% times as long as wide. 


Prothorax.—Spiracle usually more nearly oval than circular. SD1 and SD2 
close together; SD2 varying in position so that the angle formed by XD2, SD1, 
and SD2, with SD1 at its apex, acute or obtuse. Ll more or less equidistant 
from L2 and L3 and below a straight line joining L2 and L3. 


Abdomen.—Spiracle circular or oval, and SD1 two, three, or more times its 
diameter from it except on segment 8. SD1 on segment 8 usually anterodorsal 
to spiracle, or occasionally anterior to it, and one or two times its diameter from 
it. D2s on segment 8 the same distance apart as D1s or closer to each other 
than Dis. SV group on segments 1, 2, 7, 8, and 9 usually 2:2:2:2:1. On seg- 
ment 9, the lateral group most unstable, and L2 or L3 often absent; V1s usually 
farther apart than those on segment 8. 


Anal Shield.—Rounded posteriorly or truncated. Ls slightly farther apart 
than D1s and about as long as anal segment. D2s usually less than half as long 


as Lls but sometimes almost as long as the latter. D1s closer to corresponding 
SD 1s than to each other and shorter than SD1s. 


Legs.—Coxae of metathoracic legs about their own diameter apart. Thoracic 
legs short. Claws curved and moderately stout; dorsal setae almost as long as 
claws. Prolegs short. Crotchets uniordinal, about 25 or 35 on ventral and 
15 or 25 on anal prolegs; crotchets ‘in situ’ an oval. 


Epiblema tripartitana Zeller 
Fig. 16 

Material Examined.—About twelve larvae; in last instar, labelled: Rudbeckia 
maxima; Liberty, Tex.; June, Oct. 1923; L. J. Bottimer, colr. In U.S.N.M. 

General.—Length about 16 or 18 mm. Length and width, respectively, of 
head of three specimens: 1.22 mm. and 1.40 mm.; and 1.25 mm. and 1.50 mm.; 
1.32 mm. and 1.65 mm. Position of seta P’ in relation to anterior and posterior 
margins of head 19:31, 20:31, and 24:30. Head brown, with dark pigmentation 
at postgenal juncture and very little, if any, in ocellar area. Thoracic shield, 
thoracic legs, and anal shield brown. Body colour pale. Setal pinacula large, 
usually darker than body colour, and distinct; setae moderately short. Spinula- 
tion of integument sparse, darker than body colour, the spinules slender. Anal 
fork absent. Larva slender; head hypognathous. 

Head.—In dorsal view ocelli inconspicuous, adfrontals extending to vertical 
angle, and vertical angle more or less a right angle (the latter acute from a 
posterodorsal view). Dorsal surface curved sharply downward posteriorly. 
P* equidistant from Adf* and F* or slightly closer to Adf*. A? usually closer 
to A! than to A*. O# ventrocaudal to ocellus I. O* close to ocellus III, some- 
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times almost between II and III. Ocellus II usually its own diameter or more 
from | and III. Ocellus IV usually slightly closer to III than to V. All ocelli 
irregular in shape, and spaced rather far apart. Spinneret about five or 54% times 
as long as wide. 

Prothorax.—Spiracle more nearly circular than ova!. SD1 usually closer to 
§D2 than to XD2, but occasionally equidistant from both; SD2 usually some- 
what closer than SD1 to spiracle. L1 about equidistant from L2 and L3 and 
just below, or considerably below a straight line joining L2 and L3. 

Abdomen.—SD1 about two, three, or four times diameter of spiracle from 
spiracle except on segment 8. SD1 on segment 8 usually anterior to spiracle 
and about twice its diameter from it. D2s on segment 8 consistently closer 
together than Dis. SV group on segments 1, 2, 7, 8, and 9 usually 2:2:2:2:1. 
On segment 9, D1 and SD1 on the same pinaculum; L3 sometimes absent, but if 
present, L1, L2, and L3 about equidistant from each other; V1s usually farther 
apart than those on segment 8. 

Anal Shield.—Rounded posteriorly. Lis farther apart than D1s and about 
as long as anal segment, or slightly shorter. D2s less than half as long as Ls. 
Dis shorter than SD1s and in almost a straight line with SD1s. 

Legs.—Coxae of metathoracic legs about their own diameter apart. Thoracic 
legs short. Claws curved and moderately stout; dorsal setae almost as long as 
claws. Prolegs short. Crotchets unevenly uniordinal, about 40 or 50 on ventral 
and 15 or 20 on anal prolegs; crotchets ‘in situ’ an oval. 

Comments.—Possibly a southern species: Texas, Florida and southern New 
York. Larva also an inquiline in cecidomyiid galls (Heinrich, 1923). 


Epiblema otiosana Clemens . 
Fig. 17 

Material Examiined.—Six larvae, in last instar, labelled: 3 x 26. This label 
referring to associated adults in C.N.C. from St. Davids, Ontario, reared on 
Bidens frondosa and B. cernua. In C.N.C. 

General._Length about 12 mm. Length and width, respectively, of head 
on the six specimens averaging 1.05 mm. and 1.24 mm. Position of P* in relation 
to anterior and posterior margins of head ranging from 42:45 to 39:51. Head 
brown, overlaid with a somewhat darker pattern. Thoracic shield brown, with 
some indication of pattern as illustrated. Thoracic legs light brown. Anal 
shield brown. Body colour pale. Setal pinacula very large and conspicuous, 
much darker than body colour, probably brownish; setae moderately short. 
Spinulation of integument sparse, slightly darker than body colour, the spinules 
short with bases easily observed. Anal fork absent. Larva moderately stout; 
head hypognathous. 

Head.—Broader than long. Ocellar area rounded. Vertical angle obtuse. 
Adfrontals extending more or less to vertical angle. The distance between FE? 
and F! two-thirds to three-quarters that between E’s or F's. P' closer to Adf? 
than to F*. A?® equidistant from A* and A® or closer to At. O? almost ventral 
to ocellus I. © closer to III than to I on all specimens. Ocellus II its diameter 
or more from I, and its diameter or less from III. Ocelli III, 1V, and V spaced 
rather far apart, but IV usually very slightly closer to V than to III. Spinneret 
about four times as long as wide. 

Thorax.—On prothorax, spiracle apparently circular; D1s usually distinctly 
closer to each other than to D2s, and anterior to a straight line joining D2s; 
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SD1 usually much closer to SD2 than to XD2, occasionally equidistant from 
both, but if the latter, then SD2 much closer than SD1 to spiracle; L1 more or 
less equidistant from L2 and L3 and considerably below a straight line joining 
L2 and L3 (L3 sometimes absent on one or both sides of specimen). On meso- 
thorax and metathorax D1 dorsal to D2. 

Abdomen.—Spiracle moderate in size, and SD1 two, three, or more times 
its diameter from it. Spiracle on segment 8 distinctly on posterior half of 
segment, and SD1 more or less anterior to it and two or 24 times its diameter 
from it. L1 and L2 usually ventral to spiracle, and L2 on segment 8 varyny from 
directly dorsal to almost anterior to L1. SV group on segments 1, 2, 7, 8, and 
9 usually 3:3:2:2:1. On segment 9, D1 and SD1 on the same pinaculum; D2s 
most often on “a same pinaculum; L1 about equidistant from L2 and L3 and on 
the same pinaculum (L3 absent on one side of three of the specimens); V1s 
about the same distance apart as or farther apart than those on segment 8. 

Anal Shield.—Rounded posteriorly. Lis farther apart than D1s and about 
as long as anal segment. D2s less than half as long as Lis. D1s closer to cor- 
responding SD1s than to each other or equidistant from both, and shorter than 
SD 1s. 

Legs.—Coxae of metathoracic legs slightly less than their diameter apart. 
Thoracic legs short. Claws curved and stout; dorsal setae shorter than claws. 
Crotchets very long, uniordinal, about 25 or 30 on ventral and 15 or 20 on anal 
prolegs; crotchets ‘in situ’ ovoid. 

Comments.-A common borer in the pith and wood of stems of Bidens, 
hibernating as a larva in the dead stalks. 


Epiblema obfuscana Dyar 
Fig. 18 

Material Examined.—One larva, in last instar, and four probably in second-last 
instar, labelled: Niagara dist., Ont.; 3 x 36; 1935; on Solidago; W. L. Putman. In 
C.N.C. 

General.—Length about 13 mm. Length and width, respectively, of head on 
last instar 1.56 mm. and 1.74 mm. Position of P! in relation to anterior and 
posterior margins of head 22:40. Head yellowish, with a distinctly darker post- 
clypeal area, the dark pigmentation extending to either side of postclypeus. Thor- 
acic and anal shields and thoracic legs very pale, almost of body colour. Setal 
pinacula large, but apparently of body colour; setae moderately short. Spinulation 
of integument dense, of body colour, the spinules slender and not easily observed. 
Anal fork absent. Larva apparently slender, tapering posteriorly from the first 
two thoracic segments which are the broadest; head hy pognathous. 

Head.—Somewhat broader than long. In posterodorsal view, surface curved 
sharply downward posteriorly and vertical angle acute, but in dorsal view vertical 
angle obtuse as figured. Ocellar area rounded and ocelli inconspicuous. Ad- 
frontals extending almost to vertical angle. The distance between E? and F* 
about two-thirds that between Es or F's. P* usually closer to Adf? than to F* 
but occasionally equidistant from both. A? about equidistant from A! and A’. 
O? ventral to ocellus I. O* consistently closer to ocellus III than to I, and often 
between II and Ill. Ocellus II usually its diameter or more from I and IIL. 
Ocelli Ill, 1V and V spaced rather far apart, IV sometimes equidistant from III 
and V, but usually closer to III and often fused with it. Ocelli flattish and inde- 
finite in outline. Spinneret about four times as long as wide. 
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Thorax.—On prothorax, spiracle circular or oval; SD1 usually distinctly closer 
to SD2 than to XD2; L1 slightly closer to L2 than to L3 and in a ’ straight line with 
L2 and L3 or somew hat below. On mesothorax and metathorax D1 dorsal to D2. 

Abdomen. —Spiracle moderately large, and SD1 usually about twice or less its 
diameter from it. Spiracle on segment 8 slightly posterior to a mid-vertical line 
through segment, and SD1 more or less anterior to spiracle and its diameter or 
slightly more from it. L1 and L2 usually ventral to spiracle, and L2 on segment 
8 anterodorsal or Pray oes anterior to Ll. SV group on segments 1, 2, 7, 8 
and 9 usually 3:3:2:2:2, but sometimes 2:2:2:2:2. On segment 9, D1 and SD1 
on the same sinnmileann, L1 usually about cquidionens from L2 and L3, on the 
same pinaculum,; V1s usually somewhat farther apart than those on segment 8. 

Anal Shield.—Rounded posteriorly. 1s somewhat farther apart than D1Is and 
longer than anal segment. D2s more than half as long as Lis. D1s, on specimens 
examined, closer to corresponding SD 1s than to each other, slightly shorter than 
SD 1s, and in a more or less straight line with SD 1s. 

Legs.—Coxae of metathoracic legs less than their own diameter apart. Thoracic 
legs short. Claws curved, stout; dorsal setae shorter than claws. Crotchets long, 
uniordinal, about 30 on ventral ond 15 on anal prolegs; crotchets ‘in situ’ ovoid. 


Comments.—General in distribution. 


Epiblema carolinana Walsingham 
Fig. 19 

Material Examined.—Four larvae, probably in last instar, labelled: Vineland, 
Ont.; W. L. Putman; 1936; Epiblema carolinana W\shm.; in stems and rootstalks of 
Rudbeckia laciniata. In C.N.C. 

General.—Length about 17 mm. Length and width, respectively, of head 
averaging 1.42 mm. and 1.78 mm. Position of seta P! in relation to anterior and 
posterior margins of head 31:30, 26:29, 22:34, 27:31. Head brown. Thoracic 
shield light brown, with some indication of pattern as illustrated. Thoracic legs 
and anal shield light brown. Body colour very pale. Setal pinacula very large, 
easily observed, somewhat darker than body colour, especially on thoracic seg- 
ments; setae moderately short. Spinulation of integument sparse, more or less of 
body colour, not easily observed. Anal fork absent. Larva moderately stout; 
head hypognathous. 

Head. —Broader than long. Dorsal surface curved sharply downward 
posteriorly. Vertical angle obtuse in dorsal view but acute in posterodorsal view. 
Ocellar area rounded. Ocelli inconspicuous. Adfrontals extending to vertical 
angle. The distance between E? and F! about two-thirds to three-quarters that 
between E2s or F's, P! usually closer to Adf? than to F! but sometimes equidistant 
from both. A? closer to A than to A*. O2 ventral to ocellus I. O* consistently 
closer to ocellus III than to I. Ocellus Il most often its diameter or more from 
I and Ill. Ocelli II, 1V, and V spaced rather far apart, and IV often slightly 
closer to III] than to V. Spinneret about 4, to five times as long as wide. 

Thorax.—On prothorax, SD1 usually closer to SD2 than to XD2, but, if equi- 
distant from both, then SD2 always closer than SD1 to spiracle; L1 equidistant 
from L2 and L3 or slightly closer to L2, and usually well below a straight line 
joining L2 and L3. On mesothorax and metathorax D1 dorsal to D2. 

Abdomen.—Spiracle moderately small, and SD1 three, four or more times its 
diameter from it except on segment 8. Spiracle on segment 8 slightly posterior 
to a mid-vertical line through segment, and SD1 more or less anterior to spiracle 
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and two or three times its diameter from it. L1 and L2 usually ventral to spiracle, 
and L2 on segment 8 dorsal to L1 on all specimens. D2s on segment 8 distinctly 
closer together than D1s. SV group on segments 1, 2, 7, 8, and 9 usually 2:2:2:2:1. 
On segment 9, D1 and SD1 on the same pinaculum; L3 often absent, but if present, 
L1 about equidistant from L2 and L3 on the same pinaculum; V1s somewhat 
farther apart than those on segment 8. 

Anal Shield.—Rounded posteriorly. L1s usually farther apart than D1s and 
about as long as anal segment. D2s less than half as long as Lis. Ds equidistant 
from each other and corresponding SD1s or closer to SD1s, shorter than SD1s, 
and in almost a straight line with SD1s. 

Legs.—Coxae of metathoracic legs about their own diameter apart. Thoracic 
legs short. Claws curved, stout; dorsal setae as long as or longer than claws. 
Prolegs short. Crotchets uniordinal, about 30 or 40 on ventral and 15 on anal 
prolegs; crotchets ‘in situ’ ovoid. 

Comments.—Probably extending much farther north than tripartitana, which 
also feeds on Rudbeckia. The latter species not represented in the C.N.C., but 
carolinana represented by adults from Ontario and Quebec. 


Epiblema desertana Zeller 
Fig. 20 

Material Examined.—Two larvae, labelled: reared from a weed; 1918; C. H. 
Wellington; Kans.; E. G. Kelly, colr. In U.S.N.M. 

General.—Length of largest larva about 16 mm. Length and width, respec- 
tively, of head on the two specimens: 1.23 mm. and 1.35 mm.; 1.15 mm. and 1.23 
mm. Position of P* in relation to anterior and posterior margins of head 20:30 
and 19:28. Head brown. Body more or less concolorous. Pinacula very large, 
those of Dis on abdominal segments fused, and those of Dis, D2s, and SD1s on 
segment 9 forming a single plate; setae short. Spinulation of integument easily 
observed, the spinules slender and slightly darker than body colour, the bases of 
body colour. Anal fork absent. Larva apparently moderately slender; head 
hypognathous. 

Head.—Adfrontals extending to vertical angle. P' closer to Adf? than to F'. 
A’* more or less equidistant from At and A*. O* more or less equidistant from 
land III. Ocelli flattish, spaced rather far apart, i.e., about their own diameter or 
slightly less. Spinneret about 414 times as long as wide. 

Prothorax.—Spiracle more nearly oval than circular. SD1 and SD2 close 
together. L1 about equidistant from L2 and L3. 

Abdomen.—Spiracle more nearly oval than round, and SD1 about 1% to 
three times its diameter from it. SD1 on segment 8 anterior to spiracle and two 
or three times its diameter from it. D2s on segment 8 more or less the same 
distance apart as Dis. L2 with a strong tendency to be anterodorsal to L1 and 
on angen 8 } catinctiy anterior to it. SV group on segments 1, 2, 7, 8, and 9 

L3 on segment 9 absent. 

Anal Shield.—LAs farther apart than D1s and about as long as anal segment 
or slightly longer. D1s and D2s much shorter than L1s or SDIs. 

Legs.—Coxae of metathoracic legs about their own diameter apart. Thoracic 
legs short. Claws curved, stout; dorsal setae about length of claws or shorter. 
Prolegs short. Crotchets unevenly uniordinal or biordinal, 40 or 50 on ventral 
prolegs, about 25 on anal prolegs; crotchets ‘in situ’ ovoid. 

Comments.—A gall-maker in the stem of Solidago (Heinrich, 1923). Appar- 
ently widely distributed. 
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Hystricophora Walsingham 

Species included: H ystricophora stygiana Dyar. Since only one species in 
this genus was examined, generic characters as listed in the key are highly specu- 
lative; but there seems to be little doubt of the close relationship between this 
group, Epiblema, group 2, and Thiodia, group 1. The shape of the larva, the 
adfrontals broader anteriorly than posteriorly, and the unusual spacing of L1 and 
L2 on the abdominal segments 1-8 suggest a more specialized development than 
in either of the other two groups. 


Hystricophora stygiana Dyar 
Fig. 21 

Material Examined.—Two larvae, in late instar, labelled: in roots of lupine 
(?); Mar. 15, 1915; Colo. Spgs., Colo; A. B. Champlain, coll. In U.S.N.M.  As- 
sociated adults referred to by Heinrich (1923). 

General.—Length about 18 mm. Length and width, respectively, of head on 
both specimens: 1.72 mm. and 2.07 mm.; 1.82 mm. and 2.05 mm. Position of P! 
in relation to anterior and posterior margins of head 27:43 and 27:47. Head light 
brown. Shields and legs yellowish. Setal pinacula of body colour, except for 
prothoracic pinacula w hich are yellowish, moderately large ‘but flat and difficult 
to observe; setae short. Spinulation of integument of body colour, the spinules 
long and slender. Anal fork absent. Larva slender but w ‘ith some enlargement 
of thoracic segments and apparently of the eighth abdominal segment; head hypo- 
gnathous and retracted under shield. 

Head.—Ocellar area strongly curved in dorsal view. Vertical angle distinctly 
acute. Adfrontals broader anteriorly than posteriorly and extending to vertical 
angle. Ocelli small in proportion to size of head, spaced rather far apart, with IV 
closer to III than to V.  O! close to ocellus III]. Spinneret with bluntly rounded 
tip; labial palp with basal segment short and stout. 

Prothorax.—Spiracle oval. SD2 tending to move down toward spiracle as in 
Epiblema, group 2 

A bdomen.—Spiracle oval, and SD1 on segment 8 anterodorsal to it and about 
its diameter from it. L1 and L2 ventral to spiracle, but L2 anterodorsal to almost 
anterior to L1 and farther from it than is usual. SV group on segments 1, 2, 7, 8 
and 9 perhaps 3:3:2:2:1 but unstable. V1s on segment 9 about the same distance 
apart as those on segment 8 on both specimens. 

Legs.—Coxae of metathoracic legs about their own diameter apart. 


Comments.—Other characters as illustrated. 


Suleima Heinrich 
Thiodia Hubner, Group 2 

Species included: S. helianthana Riley, S. cinerodorsana Heinr., S. baracana 
Kft., S. daracana Kft., T. amphorana W\shm., T. stramineana W\shm. As well as 
the specialized spinneret and other characters indicated in the key for identification 
of this group, the following characters common to it may also be added: the head 
with the ocellar areas strongly rounded, and the vertical angle a right angle or 
acute; the ocelli well defined in outline and convex; the integument with slender, 
easily observed spinules; the prothorax with SD1 and SD2 close together, and L1 
never in a straight line with L2 and L3; the spiracles circular; the anal shield 
rounded posteriorly; the anal setae about as long as the anal segment or much 
shorter; the crotchets few in number and always uniordinal although often 
unevenly so. 
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There appears to be little specialization except in the spinneret, and it is 
suspected that this group and that of Sonia and Epiblema, group 2, are among the 
most primitive of the North American olethreutids. 

The larva feeds usually in the heads and stalks of Carduaceae. 


Key to Species 

1. Spinneret about three times as long as wide; L1s of anal shield probably about as long 
as anal segment md 
Spinneret four to 5% times as long as wide; Lis of anal shield distinctly shorter than 
anal segment 3 

Head dark brown, thoracic and anal shields and thoracic legs brown; setal pinacula 

darker than body colour; crotchets on anal proleg about four or six, Helianthus 

cinerodorsana Heinr. 

Head brown (not dark brown); thoracic and anal shields and thoracic legs with some 

brownish pigmentation, setal pinacula of body colour; crotchets on anal proleg about 
ten; Helianthella daracana Kft. 

3. Length of larva in last instar seven to nine mm.; head pale, yellowish with darker pig- 

mentation in ocellar area and at postgenal juncture; body pale and concolorous; 


nm 
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Aplopappus stramineana W\shm. 
Length of larva in last instar about 13 to 18 mm.; head yellow-brown or brown, body 
not pale and concolorous + 


4. Setae of SV group on abdominal segments on a single pinaculum, and those on 1, 2, 7, 

8 and 9 usually 3:3:30r2:2:2 but unstable; Grindelia budsoni (gum plant) ee 
amphorana W\shm. 

Setae of SV group an abdominal segments 1-6 on individual pinacula, and those on 1, 2, 


7, 8 and 9 usually 2:2:2:2orl:1 5 
5. Head yellow-brown; L1 and L2 on segments 1-7 more or less ventral to spiracle; setae 
spine-like; Helianthus helianthana Riley 
Head brown to dark brown; L1 and L2 on segments 1-7 posterior to a vertical line 
through spiracle; Helianthus baracana Kft. 


Suleima helianthana Riley 
Fig. 22 

Material Examined.—Twelve or more larvae, in late instars, labelled: sunflower 
(on heads); Ingleside, Tex.; 3 Aug. 44; lot 44-19996;, S.S.17823 Gulf Coast 77; 
H.W.C. In U.S.N.M. 

General.—Length of largest larvae 14 or 15 mm. Length and width, respec- 
tively, of head on four specimens: 1.26 mm. and 1.46 mm.; 1.10 mm. and 1.23 mm.,; 
1.18 mm. and 1.36 mm.; 1.13 mm. and 1.26 mm. Position of seta P' in relation to 
anterior and posterior margins of head 22:29, 19:26, 20:28, and 18:28. Head 
yellow-brown, usually with some darker pigmentation in ocellar area and at post- 
genal juncture. Thoracic and anal shields, thoracic legs, and prothoracic pinacula 
with varying degrees of brownish pigmentation. Body colour pale. Setal pinacula 
minute, sometimes slightly darker than body colour, and each seta of a group, ¢.g., 
SV, often on an individual pinaculum; setae short and spine-like. Spinulation of 
integument easily observed, the spinules slender, perhaps slightly darker than 
body colour. Anal fork absent. Larva comparatively slender; head hypo- 
gnathous. 


Head.—Ocellar areas rounded. Adfrontals extending to vertical angle. 
Vertical angle about a right angle or less. P! closer to Adf? than to F!. A? 
equidistant from A‘ and A*, ©! usually closer to ocellus II] than to I. Ocellus II 
its diameter or less from I and III. Ocellus IV more or less equidistant from III 
and V, separated from each by considerably less than its diameter. Spinneret 
about five times as long as wide, with distal end blunt and broadened, the latter 
more often app-rent in dorsal than in ventral view. 
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Prothorax.—Spiracle more nearly circular than oval, moderate in size. SD1 
and SD2 adjacent to each other. L1 equidistant from L2 and L3 or slightly closer 
to L2, and considerably below a straight line joining them. 

Abdomen. —Spiracle circular, moderate in size; SD1 about 1% to ap- 
proximately three tim.s its diameter from it. SD1 on segment 8 anterodorsal 
or anterior to spirac’s, and one or two times its diameter from it. L2 almost 
consistently dorsal to L 1, but occasionally anterodorsal to it on segment 8. SV 
group on segments 1, 2, 7, 8, and 9 usually 2:2:2:1:1 or sometimes 2:2:2:2:1. On 
segment 9, D2s on individual pinacula or on the same pinaculum, L2 usually on its 
own pinaculum separate from that of L1 and L3; V1s most often about twice as 

far apart as those on segment 8, occasionally less. 

Anal Shield.—Rounded posteriorly. Lis farther apart than D1s and shorter 
than anal segment. D2s about half or more as long as Lis. D1s shorter than 
SDis. All setae spine-like in appearance. 

Legs.—Coxae of metathoracic legs approximately their own diameter apart. 
Thoracic legs short. Claw curved, stout; dorsal setae of unequal length, the 
outer and longer one being about as long as claw. Prolegs short. Crotchets 
uniordinal, about 15 or 20 on ventral prolegs, eight or 10 on anal prolegs; crotchets 
‘in situ’ ovoid. 

Comments.—In stems and seeds of Helianthus (Heinrich, 1923) forming a gall 
(Forbes, 1923). 


Suleima cinerodorsana Heinrich 
Fig. 23 

Material Examined.—Two larvae, probably in last instar, labelled: Vineland, 
Ont.; W. L. Putman; 1936; Suleima cinerodorsana Heinr.; in stems of Helianthus 
decapetalus. In C.N.C. 

General.—Length about 14 or 15 mm. Length and width, respectively, of 
head on both specimens: 0.74 mm. and 0.85 mm.; 0.75 mm. and 0.88 mm. Position 
of seta P! in relation to anterior and posterior margins of head 26:33 and 24:36. 
Head dark brown. Thoracic shield, legs, and anal shield brown. Body colour 
pale. Setal pinacula minute, darker than body colour, and each seta of a group, 
e.g., SV, often set on an individual pinaculum; setae very short. Spinules slender 
and easily observed. Anal fork absent. Larva comparatively slender, but head, 
thoracic and anal shields, thoracic legs, and prolegs extremely small in proportion 
to body; head hypognathous. 

Head.—Broader than long. Ocellar areas rounded. Adfrontals extending to 
vertical angle. The distance between E* and F! two-thirds or more that between 
E’s or F's. P! closer to Adf? than to F!. A? equidistant from A* and A® or 
closer to A!. O? more ventral than caudal to ocellus I. O* closer to ocellus Til 
than to I. Ocellus II less than its diameter from I and III. Ocellus LV about 
equidistant from III and V. Spinneret about three times as long as wide, and 
medially indented at tip. 

Thorax.—On prothorax, SD1 and SD2 adjacent to each other; L1 almost equi- 
distant from L2 and L3, and considerably below a straight line joining them. On 
mesothorax and metathorax D1 dorsal to D2. 

Abdomen.—Spiracle very small, and SD1 three to five times its diameter from 
it except on segment 8. SD1 on segment 8 anterodorsal to spiracle and about 
twice its diameter from it. L1 and L2 almost consistently posterior to a vertical 
line through spiracle; L2 on segment 8 almost anterior to L1. SV group on 
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segments 1, 2, 7, 8, and 9 usually 2:2:2:2:1. On segment 9, D2s on individual 
pinacula on both specimens; D1 and SD1 on the same pinaculum; lateral group 
apparently unstable in number; Vis much farther apart than those on segment 8. 

Anal Shield.—Rounded posteriorly. L1s farther apart than D1s and about 
as long as anal segment. D2s about half as long as Lis. D1 more or less equi- 
distant from opposite D1 and SD1 of its own side; Dis much shorter than SDI1s. 

Legs.—Coxae of metathoracic legs much more than their own diameter apart. 
Thoracic legs small and stout. Claws tiny, curved, and stout; dorsal setae of 
unequal length, the outer and longer one being about as long as claw. Prolegs 
unusually short. Crotchets uniordinal, about 12 or 15 on ventral and four or six 
on anal prolegs; crotchets ‘in situ’ an ellipse or almost a circle. 

Comments.—Larvae apparently abnormally expanded so that length of larva 
and distance apart of metathoracic coxae possibly not accurate. Examination of 
more specimens required for verification of these characters. 


Suleima baracana Kearfott 
Fig. 24 

Material Examined.—One larva, labelled: in stalks of Helianthus annuus; 
Almota, Wash.; 8 Feb. 1934; J. F. G. Clarke; No. 5150-5175; C.H. In U.S.N.M. 

General.—Length 18 mm. Length and width of head 1.12 mm. and 1.26 mm., 
respectively. Position of P! in relation to anterior and posterior margins of head 
35:54. Head brown, tending to dark brown, with dark pigmentation in ocellar 
area and at postgenal juncture. Thoracic and anal shields and thoracic legs light 
brown. Setal pinacula minute, slightly darker than body colour. Body colour 
pale. , 

Head.—Spinneret about 4! times as long as broad, with a medial indentation 
of distal end. 

Proihorax.—D\s anterior to a straight line joining D2s on this specimen. 

Abdomen.—Spiracle small, and SD1 three or four times its diameter from it 
except on segment 8. LI and L.2 consistently posterior to a vertical line through 
spiracle except on segment 8. All setae on anal shield apparently shorter than 
anal segment. 

Legs.—Coxae of metathoracic legs almost twice their own diameter apart 
(larva possibly abnormally expanded). Crotchets uneven in length, about 15 to 
20 on ventral and eight on anal prolegs. 

Comments.—Other characters as illustrated. Apparently very similar to larva 
of helianthana Riley. 


Suleima daracana Kearfott 
Fig. 25 

Material Examined.—Two larvae, probably in last instar, labelled: on Helian- 
thella douglasii (feeding in heads and stalks); Pullman, Wn.; 27-IX-1933; J. F. G. 
Clarke. In U.S.N.M. 

General.—Length about 13 mm. Length and width, respectively, of head on 
both specimens: 0.93 mm. and 1.10 mm.; 0.91 mm. and 1.09 mm. Position of P! 
in relation to anterior and posterior margins of head 28:46 and 29:43. Head 
brown, with some dark pigmentation in ocellar area. ‘Thoracic shield, legs, and 
anal shield with some brownish pigmentation. Setal pinacula minute, of body 
colour. 
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Comments.—A species very closely related to cinerodorsana Heinr. with no 
distinct characters found to separate the two except the colour of head, shields, 
legs, and setal pinacula. 

On the two specimens examined, ocellus II its diameter or more from I and its 
diameter or less from III; this character possibly consistent but the examination 
of more specimens necessary to verify it. 


Thiodia amphorana Walsingham 
Fig. 26 

Material Examined.—Five larvae, in a late instar, labelled: Bellingham, Wash.,; 
20-VIII-1933; on Grindelia hudsoni; J. F. G. Clarke; C.H. Larvae and associated 
adults in U.S.N.M. 

General.—Length about 14 or 15 mm. Length and width, respectively, of 
head on three specimens: 1.13 mm. and 1.30 mm.; 1.05 mm. and 1.25 mm.; 0.95 
mm. and 1.10 mm. Position of P' in relation to anterior and posterior margins of 
head 21:25, 16:26, 15:24. Head light brown, patterned, with dark pigmentation 
on ocellar area and at post-genal juncture. Thoracic shield, legs, and anal shield 
with some degree of light-brown pigmentation. Body colour pale. Setal pinacula 
very small but easily seen; setae very short. Spinulation of integument darker 
than body colour, the spinules slender, easily observed. Anal fork absent. Larva 
moderately stout; head hypognathous. 

Head.—Adfrontals extending to vertical angle. Vertical angle acute to a 
right angle. P* closer to Adf? than to F'. A? usually closer to A? but sometimes 
equidistant from it and A*. O? more ventral than caudal of ocellus I. O* usually 
slightly closer to III than to I. Ocellus II its diameter or less from I and IIL. 
Ocellus IV more or less equidistant from III and V. Spinneret about four or 4% 
times as long as wide, its tip noticeably broadened and blunt. 

Prothorax.—Spiracle moderately small, circular. SD1 closer to SD2 than to 
XD2. LI variable in position, closer to L2 than to L3 or equidistant from both, 
just below or well below a straight line joining L2 and L3. 

Abdemen. —Spiracle small, and SD1 about two to four or 4% times its 
diameter from it except on segment 8. SD1 on segment 8 anterodorsal to spiracle 
and about 14 or two times its diameter from it. L1 and L2 tending to be posterior 
to a vertical line through aperacte. SV group on segments 1, 2, 7, 8, and 9 prob- 
ably most commonly 3:3:3:2:2 but extremely unstable. On segment 9, D1 and 
SD1 on the same pinaculum; V ls about twice as far apart as those on segment 8. 

Anal Shield._Rounded posteriorly. L1s usually somewhat farther apart than 
Dis, and much shorter than anal segment. D2s approximately half as long as LIs. 
D1s shorter than SD 1s. 

Legs.—Coxae of metathoracic legs about their own diameter apart. Claws 
moderately slender; dorsal setae shorter than claw and the inner seta slightly 
shorter than the outer one. Crotchets uniordinal, numbering about 14 to 18 on 
ventral and nine or ten on anal prolegs; crotchets ‘in situ’ more or less circular. 


Thiodia stramineana Walsingham 
Fig. 27 
Material Examined.—Two larvae, presumed to be in last instar, labelled: 
Aplopappus sp. (leaves); Brownsville, Tex.; May 1945; lot 45-13040 Brnsvlle 
59044; C.H. Larvae and associated adults in U.S.N.M. 
General._Length seven and nine mm. Length and width, respectively, of 
head on both specimens: 0.64 mm. and 0.68 mm.; 0.59 mm. and 0.62 mm. Position 
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of P? in relation to anterior and posterior margins of head 32:51 and 30:47. Head 
pale, yellowish, with dark pigmentation in ocellar area and at postgenal juncture. 
Body, including legs, pale, concolorous. Setal pinacula very small, of body 
colour; setae very short. Spinulation of integument easily observed but of body 
colour, the spinules slender. Anal fork absent. Larva apparently broadest in 
middle segments, tapering to either end; head hypognathous. 

Head.—Ocelli distinct and convex in dorsal view. Adfrontals extending to 
vertical angle. Vertical angle acute. A? apparently closer to A’ than to A¥*. 
O' somewhat closer to ocellus III than to | on both specimens. Ocellus II its 
diameter or less from I and III. Ocellus IV more or less equidistant from and 
close to III and V. Spinneret about four or 4/, times as long as wide, its tip 
noticeably broadened and with a medial indentation. 

Prothorax.—Spiracle moderately small and circular. SD1 close to SD2. Ll 
variable in position and well below a straight line joining L2 and L3. 

Abdomen.—Spiracle small, and SD1 about 244 to 4'4 times its diameter from 
it except on segment 8. SD1 on segment 8 anterodorsal to spiracle and one or 1 
times its diameter from it. L1 and L2 tending to be posterior to a vertical line 
through spiracle. SV group on segments 1, 2, 7, 8, and 9 apparently 2:2:2:2:2orl. 
On segment 9, D1 and SD1 on the same pinaculum; L3 absent on both specimens; 
V Is almost twice as far apart as those on segment 8. 

Anal Shield.—Rounded posteriorly. Lis somewhat farther apart than D1s, 
and much shorter than anal segment. [2s approximately half as long as Lis. D1s 
closer to corresponding SD 1s than to each other on both specimens, and shorter 
than SD Is. 

Legs.—Coxae of metathoracic legs less than their own diameter apart. Claw 
moderately slender; dorsal setae shorter than claw, and the inner seta distinctly 
shorter than the outer one. Crotchets about 15 to 18 on ventral and 11 or 12 on 
anal prolegs; crotchets ‘in situ’ more or less ovoid. 


Laspeyresia Hibner, Group 2 

Species included: Laspeyresia cupressana Kft. Comparison of the genitalia 
suggests that Laspeyresia tana Kft. should also be included in this group, although 
its larva has not been examined. 

The specialized spinneret, minute pinacula, SD1 on segment 8 anteroventral 
to the spiracle, and the lateral group tending to be anterior to a vertical line 

° ° ~ » . . ° ° 

through the spiracle on the abdominal segments are apparently valid identifying 
characters. 

Since cupressana feeds on the seeds of a cypress it is likely that tana Kft. 
also feeds on a coniferous host. 


Laspeyresia cupressana Kearfott 
Fig. 28 

Material Examined.—About twelve larvae, probably in last instar, labelled: 
from cones of Cupressus macrocarpum; Carmel, Calif.; 23 Jan. 1944; J. F. G. 
Clarke; C. H. In U.S.N.M. 

General.—Length 14 and 15 mm. Length and width, respectively, of head 
on three specimens: 1.35 mm. and 1.51 mm.; 1.23 mm. and 1.33 mm.; 1.23 mm. 
and 1.42 mm. Position of P* in relation to anterior and posterior margins of 
head 20:35, 18:32, and 20:30. Head yellow-brown or perhaps brown, usually 
with dark pigmentation in ocellar area and at postgenal juncture. Thoracic 
and anal shields and thoracic legs yellowish brown or light brown. Setal pinacula 
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minute but darker than body colour and easily observed; setae moderate in 
length. Body colour pale. Spinulation of integument sparse, dark, easily seen, 
the spinules slender. Anal fork absent. Larva slender; head hypognathous. 

Head.—Ocelli inconspicuous from dorsal view. Ocellar areas strongly 
rounded. Vertical angle acute. Adfrontals narrow and extending to vertical 
angle. P* more or less equidistant from Adf* and F'. O* more ventral than 
caudal to ocellus I. O* close to III or in between II and III. Spinneret about 
54, to 8Y, times as long as wide, its tip blunt and with a medial indentation. 

Prothorax.—Spiracle more nearly oval than circular. The distance between 
XD1s about the same as or less than the distance between XD1 and XD2. DIs 
usually closer to each other than to D2s. SD1 closer to SD2 than to XD2 or 
equidistant from both. L1 usually in more or less of a straight line with L2 and 
L3 and equidistant from both, but at times somewhat below the straight line. 

Abdomen. —Spiracle moderately small, and SD1 usually two or three times 
its diameter from it except on segment 8. Spiracle on segment 8 tending to 
move onto posterior half of segment, and SD1 consistently somewhat antero- 
ventral to it and approximately its diameter from it. L1 and L2 tending to be 
anterior to a vertical line through spiracle, and on segment 8 usually directly 
ventral to SDI. SV group on segments 1, 2, 7, 8, and 9 usually 3:3:30r2:2:1. 
Dis on segment 9 on individual pinacula. 

Anal Shield.—L1s about as long as anal segment and farther apart than D1s. 
Dis usually about equidistant from each other and corresponding SD1s, and 
shorter than SD1s but not so short as D2s. 

Legs.—Coxae of metathoracic legs their own diameter or less apart. Claws 
moderately slender; dorsal setae shorter than claw. Crotchets uniordinal, ap- 
proximately 13 to 18 on ventral and 11 to 13 on anal prolegs; crotchets ‘in situ’ 
circular. 


Hemimene Hubner 

Since only one species, H. juliana Curt., and that a European one, has been 
examined, it is difficult to judge the larval characters of our North American 
species. However, a larva having the following characteristics will probably 
be of the same genus as juliana Curt.: spinneret with a blunt tip; head with 
ocellar areas rounded and adfrontals more or less of the same width anteriorly 
and posteriorly; anal shield rounded posteriorly, and Lis farther apart than D1s 
and moderately long, i.e., slightly longer than anal segment; pinacula large, with 
those of D2s on segment 8 tending to be closer together than those of Dis; SD1 
on segment 8 somewhat anteroventral to the spiracle; anal fork probably present; 
crotchets uniordinal or biordinal; larva a borer, perhaps in nuts. 


Hemimene juliana Curtis 
Fig. 29 

Material Examined.—Two larvae, in a late instar, labelled: in chestnuts; 
H.W.C.; Italy; 26 Sept. 1947; 48-7363 N.Y. 100332. In U.S.N.M. 

General.—Length 16 and 12 mm. Length and width, respectively, of head 
of larger specimen 1.20 mm. and 1.33 mm. Position of P* in relation to anterior 
and posterior margins of head 20:29. Head yellow-brown, with or without dark 
pigmentation in ocellar area and at postgenal juncture. Thoracic shield pale, 
with brown pigmentation as illustrated. Anal shield brownish, speckled with 
brown. Legs pale. Setal pinacula large, raised only slightly but very distinct, 
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brown; setae moderately long. Body colour pale. Spinulation of integument 

sparse, faintly darker than body colour, easily seen, the spinules moderately 

slender. Anal fork moderately well developed. Larva moderately stout. 
Comments.—Other characters as illustrated. 


Eucosma Hubner, Group 1 


Species included: E. gloriola Heinr., E. rescissoriana Heinr., E. tocullionana 
Heinr., Eucosma sp. nr. or = cocana Kft. A comparison of genitalia and feeding 
habits indicates that E. bobana Kft., E. monitorana Heinr., and E. sonomana Kft. 
also belong to this group, although their larvae have not been examined. 


The larvae are coniferous feeders, boring in the cones, the needles, or the 
pith of terminal branches. Characters common to the group in addition to those 
listed in the key are: head with ocellar area rounded and vertical angle acute; 
seta O' close to ocellus III or in between II and III; spinneret with a rounded 
tip; pinacula small and setae moderately short; spiracles circular, the one on 
segment 8 being about the same size as the one on the prothorax; crotchets 
uniordinal or unevenly so; anal fork absent. 


The group appears in no way related to the Eucosma groups 2 and 3, which 
are feeders on herbaceous plants, boring in the stems and roots, and which have 
in common a slender tapered spinneret. The feeding habits indlicate a possible 
relationship with the more specialized Rhyacionia, Petrova, and Barbara groups. 


The larvae are extremely similar in appearance and too few specimens have 
been examined to make a satisfactory key, but the following may be of use. 


Key to Species 


Only two setae present on ventral proleg; crotchets 10 or 12 on ventral and five to 

seven on anal proleg; claw stout; a pine-tip borer gloriola Heinr. 
The usual three setae present on ventral proleg; crotchets 15 or more on ventral and 

10 or more on anal proleg; claw moderately slender; in cones 2 
SV group on abdominal segments 1, 2, 7, 8, and 9 usually 30r2:30r2:2:2:2; D2s on 

segment 9 probably on the same pinaculum in a late instar; anal shield of body colour; 

spruce tocullionana Heinr. 
SV group on abdominal segments 1, 2, 7, 8, and 9 usually 3:3:3:2:2; D2s on segment 

9 on individual pinacula; anal shield brown; pine. 3 
SV3 on ventral proleg tending to be close to SV1, even on the same ¢ pinaculum with 

it, and separate from that of SV2; Dis on anal shield as far apart or farther than 

Lis rescissoriana Heinr. 
SV3 on ventral proleg n not 2 cleoee to SV1 chen t to » SV2 and all chres on one pinaculum; 

D1s on anal shield not so far apart as Lis E. sp. (near or = cocana Kft.) 





Eucosma gloriola Heinrich 
Fig. 30 

Material Examined.—Six larvae of the type material, labelled: Eucosma 
gloriola Heinrich, pine-tip borer (white pine); from Res. N. Stamford, Conn. 
July 10, 1930; E. P. Felt; C. H. In U.S.N.M. One larva, in a late instar, 
labelled: Eucosma gloriola Heinr.; Scotch Pine; Angus, Ont.; F.LS. 864; 15- 
XI-37. One larva, in an earlier instar, labelled: Ewcosma gloriola Heinr.; 
Pontypool, Ont.; F.LS. 4626; Scotch Pine; 4-VII-41. In F.I.S. Coll., Ottawa. 
Associated adult of F.LS. 4626 in C.N.C. 

General.—Length of larva in a late instar 10 mm. Length and width of 
head 0.96 mm. and 1.13 mm. Position of P' in relation to anterior and posterior 
margins of head 32:44. Head brown, with darker ocellar area and some darker 
pigmentation at postgenal juncture. All larvae discoloured, but body possibly 
more or less unicolorous and pale, or with some brownish pigmentation on 
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thoracic shield. Setal pinacula very small but pinaculum of SD1 and SD2 on 
abdominal segments 1-8 more or less fused with sclerotized area surrounding 
spiracle; setae short. Spinulation of integument very conspicuous, bases of 
spinules darker than body colour, spinules long and slender. Anal fork absent. 
Larva moderately stout; head hypognathous. 


Head.—Broader than long. Dorsal surface curved sharply downward pos- 
teriorly. Vertical angle acute. Ocellar area rounded; ocelli flattish, scarcely 
apparent from dorsal view. Adfrontals narrow and extending to vertical angle. 
The distance between E* and F* three-quarters or more that between E’s or F's. 
P' closer to Adf* than to F'. A? more or less equidistant from A* and A*. O# 
more ventral than caudal to ocellus I. O* much closer to ocellus III than to I, 
even between II and III. Ocellus II less than its diameter from I, its diameter 
or more from III. Ocellus IV slightly closer to III than to V or equidistant from 
both. Spinneret about 44% to 5% times as long as wide. 


Thorax.—On prothorax, spiracle large and irregularly circular, SD1 much 
closer to SD2 than to XD2; L1 more or less equidistant from L2 and L3 and 
much below a straight line joining L2 and L3, so that L1, L2, and L3 form an 
almost equilateral triangle. On mesothorax and metathorax D1 dorsal to D2 and 
on its own pinaculum. 


Abdomen.—Spiracle circular and largest on segments 7 and 8, the one on 
segment 8 being about the size of the one on prothorax, and SD1 about its 
diameter from it on all segments; SD1 on segment 8 dorsal to spiracle. L1 and 
L2 more or less ventral to spiracle, unusually close to spiracle, and L2 usually 
anterodorsal to L1. SV group on segments 1, 2, 7, 8, and 9 usually 2:2:2:2:2orl. 
On segment 9, D2s on individual pinacula; D1 almost equidistant from D2 and 
SD1 and on its own pinaculum, or on the same pinaculum as SD1; L3 on its own 
pinaculum some distance from L1 and L2; Vis more or less the same distance 
apart as those on segment 8. 

Anal Shield.Rounded posteriorly. Lis farther apart than Dls, usually 
somewhat shorter than anal segment. D2s less than half as long as Lis. D1s 
perhaps closer to each other than to corresponding SD1s, and shorter than SD1s. 


Legs.—Coxae of metathoracic legs their own diameter or more apart. 
Thoracic legs short. Claws curved, moderately stout; dorsal setae about as long 
as claw. Prolegs short; one seta, probably SV3, absent on each proleg. 
Crotchets uniordinal, about 10 or 12 on ventral and six or seven on anal prolegs; 
crotchets ‘in situ’ more nearly circular than oval. 


Comments.—Pine-tip borers in Scotch and white pine, the larvae being found 
in July and later. 


Eucosma sp. (near or = cocana Kearfott) 
Fig. 31 
Material Examined.—Two larvae and a partial third, in last instar, labelled: 
Loblolly pine cones; Haywood, N.C.; 1 July, 1951; M. H. Farrier, colr.; #2; 
H.W.C. In U.S.N.M. 


General.—Length of larger larva 17 mm. Length and width, respectively, 
of head 1.37 mm. and 1.47 mm. Position of P* in relation to anterior and pos- 
terior margins 23:33. Head light brown, with dark pigmentation on ocellar area 
and at postgenal juncture. Prothoracic and anal shields brown. Thoracic legs 
light brown. Setal pinacula small, but pinaculum of SD1 and SD2 on abdominal 
segments 1-8 enlarged and fused with the chitinized area surrounding the spiracle, 
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of body colour or somewhat darker and easily observed. Spinulation of integu- 
ment conspicuous, the spinules long, and both bases and spinules darker than 
body colour (bases apparently slightly smaller than those of gloriola, and there- 
fore appearing to be spaced farther apart). Anal fork absent. Larva moderately 
slender; head hypognathous. 

Comments.—A species very closely related to E. gloriola, with these specific 
differences: the colour of the shields and setal pinacula; the spinulation of the 
integument, which is not only darker but appears to be slightly more sparse than 
that of gloriola; the position of seta O* closer to III than to I but not in between 
II and III; the position of SD1 on the prothoracic shield almost equidistant from 
SD2 and XD2; the SV group on abdominal segments 1, 2, 7, 8, and 9 usually 
3:3:3:2:2, and all setae present in the SV group on the prolegs; the moderately 
slender claw, and dorsal setae shorter than claw; the uniordinal crotchets which 
are about 25 to 30 on the ventral and 20 to 25 on the anal prolegs. 


Eucosma rescissoriana Heinrich 
Fig. 32 

Material Examined.—Two larvae, in last instar, labelled: Lodgepole pine 
cones; La Pine, Ore.; 8 Aug. 1953; U.S. Hopk. 32735-A; H.W.C. In U.S.N.M. 
Associated adults identified by J. F. G. C. 

General.—_Length of larger larva 13 mm. Length and width, respectively, 
of head 1.17 mm. and 1.29 mm. Position of P* in relation to anterior and pos- 
terior margins of head 17:30. Head yellow-brown, with dark pigmentation on 
ocellar area and at postgenal juncture. Prothoracic and anal shields brown. 
Thoracic legs _ brown. 

Comments.—A species closer in appearance to Eucosma sp. (nr. or = cocana) 
than to gloriola in the larval stage, with these specific characters: each seta most 
often on its own minute pinaculum as in gloriola; SV3 on the prolegs with a 
strong tendency to move close to SV1, and the pinacula of the two often fused; 
D1s on the anal shield as far or farther apart than L1s; crotchets perhaps fewer 
in number than in E. sp. (near or = cocana). 


Eucosma tocullionana Heinrich 
Fig. 33 

Material Examined.—TYhree larvae, two in q late instar and one in an early 
instar, labelled: boring in cones of Picea sp.; Lyme, Conn.; Aug. 2, 1915; A. B. 
Champlain; 13921- Hopk. U.S. In U.S.N.M. 

General.—Length of largest larvae 15 mm. Length and width, respectively, 
of head on two specimens: 1.16 mm. and 1.30 mm.; 1.14 mm. and 1.31 mm. 
Position of P* in relation to anterior and posterior margins of head 18:29 and 
19:27. Head yellow-brown, with dark pigmentation on ocellar area and at post- 
genal juncture. Prothoracic shield and legs light brown. Anal shield appar- 
ently of body colour. Setal pinacula of body colour. 

Comments.—Possible specific characters: the colour of shields and _ setal 
ee the SV group on abdominal segments 1, 2, 7, 8, and 9 numbering 

, with those on 1 and 2 unstable, i.e., SV3 sometimes absent; D2s on 

segment 9 not on separate pinacula in a late instar as in the other three species. 


Rhyacionia Hubner 
Species included: R. buoliana Schiff., R. neomexicana Dyar, R. frustrana 
Comstk., R. rigidana Fern. A larva of this genus can always be identified by 
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two distinct characters: an extra seta on abdominal segments 1-8 posterodorsal, 
posterior, or posteroventral to the spiracle, and a spatulate spinneret. It is a 
borer in buds and new growth of pines, exuding a resinous mass about the buds 
but never causing formation of pitch nodules on the stems as does the larva of 
Petrova. Larval characteristics of the species are very similar and most of the 
characters described for buoliana are applicable to the others. 


Key to Species 


Length of larva in last instar about 8 mm.; anal shield pale_.__._______frustrana Comstk. 

—"* Fern. 

Length of larva in last instar about 12-16 mm. : 2 
On segment 9, an extra seta or setae usually present just below ‘sD1, L3 usually o on 
its own pinaculum separate from that of L1 and L2, and D1 and SD1 on the same 
pinaculum; on ventral proleg, SV3 ited distinctly closer to SV1 than to SV2; anal 

shield yellowish or brown - = oes Duoliana Schiff. 
On segment 9, an extra seta seldom present below SDI, but setae of L group widely 
separated, each on its own pinaculum, and D1 sometimes on its own pinaculum equi- 
distant from SD1 and D2; on ventral pooteg, SV3 not usually closer to SV1 than to 

SV2; anal shield dark brown... ; ; neomexicana Dyar 


Rhyacionia buoliana Schiffermiller 
Fig. 34 
Material Examined.—Twelve or more larvae, in last instar, labelled: Rhya- 
cionia buoliana Schiff.; 050-243; red pine; Ingersoll, Ont.; June 6, 1950. In F.LS. 
Coll., Ottawa. 


General.—Length about 12 to 14 mm. Length and width, respectively, of 
head on six specimens averaging 1.08 mm. and 1.14 mm. Position of P* in 
relation to anterior and posterior margins of head ranging from 36:46 to 35:53. 
Head brown, often overlaid with a darker-brown pattern, usually some blackish 
pigment on ocellar area and at postgenal juncture. Thoracic shield and legs 
brown. Anal shield yellowish or brown.  Setal pinacula extremely minute but 
easily seen, usually somewhat darker than body colour; setae very short, un- 
usually so. Spinulation of integument dense, easily observed, the bases darker 
than body colour, the spinules long and dark. Body colour pale. Anal fork 
absent. Larva stout; head hypognathous. 

Head.—Almost as long as broad. In dorsal view, ocellar areas strongly 
rounded; ocelli scarcely apparent; vertical angle acute. Adfrontals very narrow 
and extending to vertical angle. The distance between E* and F* two-thirds 
or more that between Es or F's. P" slightly closer to Adf* than to F*. A* more 
or less equidistant from A’ and A*. QO? ventral to ocellus I. O* very close to 
ocellus If but not in between II and III. Ocellus II usually less than its diameter 
from I, and its diameter or sometimes less from III. Ocellus 1V equidistant from 
Ill and V, these ocelli not noticeably larger than the others. Spinneret four or 
five times as long as wide, its distal end spatulate. Lobes and gorge of hy po- 
pharynx noticeably spined even without dissection. Labrum with a very shallow 
notch. 


Thorax.—On prothorax, spiracle circular; SD1 usually closer to SD2 than 
to XD2; L1 equidistant from L2 and L3 and in a straight line with them. On 
mesothorax and metathorax, D1 dorsal to D2 and on its own pinaculum; setae of 
SD and L groups on individual pinacula. 

Abdomen.—Spiracle moderate in size; SD1 24 to five times its diameter from 
it except on segment 8. SD1 on segment 8 dorsal to spiracle and about one to 
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1 times its diameter from it. On segments 1-8 an additional seta present, pos- 
terodorsal to spiracle on segments 1-6, posterior to it on segment 7, and postero- 
ventral on segment 8. LI and L2 usually ventral to spiracle, but sometimes 
slightly posterior to a vertical line through spiracle; L2 anterodorsal, dorsal, or 
ry, £5, pee to Ll. SV group on segments 1, 2, 7, 8, and 9 usually 
3:3:2:2:2, but SV3 often present on one side of segment 7. SV3 on prolegs 
often noticeably closer to SV1 than to SV2. On segment 9, D2s on separate 
pinacula, D1 and SD1 usually on the same pinaculum, an additional seta or some- 
times two setae present just below SD1; L3 usually on its own pinaculum separate 
from that of L1 and L2; V1s usually slightly farther apart than those on segment 
8 and sometimes twice as far apart. 

Anal Shield.—Rounded posteriorly. L1s considerably farther apart than D1s 
and distinctly shorter than anal segment. D2s about half as long as Lis. D1s 
about equidistant from each other and corresponding SD 1s and shorter than SD 1s. 

Legs.—Coxae of metathoracic legs less than their own diameter apart. Claw 
small, curved, and stout; dorsal setae as long as or longer than claw. Crotchets 
unevenly uniordinal, about 20 to 30 on ventral and 15 to 20 on anal prolegs; 
crotchets ‘in situ’ circular or somewhat oval. 

Comments.—A serious pest of pines, boring in the buds and new growth 
and causing trees to grow crooked. 


Rhyacionia neomexicana Dyar 


Material Examined.—Eight larvae, probably all but one in last instar, labelled: 
R. neomexicana Dyar; western yellow pine; Halsey, Nebr.; 27 June, 1928. In 
U.S.N.M. 

General.-Length about 12 to 16 mm. Length and width, respectively, of 
head on three specimens: 1.01 mm. and 1.16 mm.; 1.10 mm, and 1.25 mm.; 
1.11 mm. and 1.29 mm. Head apparently broader in relation to length than in 
buoliana. Position of P* in relation to anterior and posterior margins of head 
32:48, 37:50, and 36:52. Anal shield dark brown. Pinacula minute; setae short 
but longer and stronger than on buoliana, this being especially noticeable on anal 
segment. 

Prothorax.—L1 most often closer to L2 than to L3 and slightly below a 
straight line joining L2 and L3. 


Abdomen.—On segment 9, D1 on its own pinaculum equidistant from D2 
and SD1 or on the same pinaculum with SD1; extra seta or setae below SD1 
seldom present; L1, L2, and L3 widely separated and each on its own pinaculum. 
SV3 on ventral prolegs not usually closer to SV1 than to SV2 as in buoliana. 


Comments.—About the same size as buoliana but easily separated from it by 
the above differences. An important economic pest on western yellow pine, 
and also collected from Pinus scopulorum (Heinrich, 1923). 


Rhyacionia frustrana Comstock 


Material Examined.—Six larvae, in last instar, labelled: R. frustrana Comstk.; 
Pinus caribaea (shoots and foliage); Br. Honduras. In U.S.N.M. 


General.—Length about eight mm. Length and width, respectively, of head 
on two specimens: 0.75 and 0.80 mm.; 0.71 and 0.71 mm. Position of P* in 
relation to anterior and posterior margins of head 24:35 and 20:36. Head light 
brown, with dark pigmentation in ocellar area and at postgenal juncture. 
Thoracic shield light brown. Thoracic legs and anal shield pale. 
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Prothorax.—L1 not so consistently in a straight line with L2 and L3 as in 
buoliana. 


Abdomen.—L3 on segment 9 either absent or in the position of the extra 
seta which is present on buoliana. Crotchets 13 to 17 on ventral prolegs and 
eight to ten on anal prolegs of four specimens. 


Comments.—Of wide distribution on the North American continent east 
of the Rockies. Very destructive, attacking all species of pine except white 
pine (Heinrich, 1923). Its life history similar to that of rigidana Fern. and no 
satisfactory characters noticed to separate the larvae of the two species. 


Rhyacionia rigidana Fernald 


Material Examined.—Three larvae, labelled: on pine; Valparaiso, Fla.; 29th 
June, 1927; C.H. Two larvae, labelled: slash pine; Stockton, Ga.; 17th Sept., 
1929; C. H. In U.S.N.M. 


General.—Length of last-instar larva about eight mm. Length and width, 
respectively, of head on three specimens: 0.80 mm. and 0.87 mm.; 0.80 mm. and 
0.87 mm.; 0.91 mm. and 0.99 mm. Position of P' in relation to anterior and 
posterior margins of head 22:42, 23:41, and 30:42. Head yellowish, with 
blackish pigment in ocellar area and at postgenal juncture. Thoracic shield and 
legs yellowish. Anal shield pale. 


Crotchets 15 to 25 on ventral and 9 to 16 on anal prolegs of the five 
specimens. 


Comments.—Crotchets possibly slightly more numerous than on frustrana. 


Petrova Heinrich 
Species incladed: P. albicapitana Busck, P. comstockiana Fern., P. virginiana 
Busck, P. metallica Busck. A larva of this genus can always be identified by 
two distinct characters: the SV group on the ventral prolegs always numbers 
four and often five; the distal end of the spinneret is distinctly bifurcate. It 
is a borer in the bark and stems of pines and spruces, forming a characteristic 
nodule of pitch and frass over the part attacked. 


The larvae of the species examined are so similar that a much better series 
than has been studied is required to separate them. However, the larva of an 
unknown Petrova from lodgepole pine from Banff has distinct colour differences. 


Petrova albicapitana Busck 
Fig. 35 
Material Examined.—Twelve or more larvae, probably in last instar, labelled: 
Petrova albicapitana; Merivale, Ont. In F.1.S. Coll., Ottawa. 


General.—Length about 14 or 15 mm. Length and width, respectively, of 
head on six specimens averaging 1.30 mm. and 1.38 mm. Position of P* in 
relation to anterior and posterior margins of head ranging from 24:31 to 20:30. 
Head smooth and shiny, yellow-brown, often overlaid with a somewhat darker 
pattern, with dark pigment on ocellar area and at postgenal juncture. Thoracic 
shield, thoracic legs, and anal shield yellow -brown or sometimes dark brown. 
Setal pinacula moderate in size, usually darker than body colour, often dark 
brown, conspicuous; setae short and spine-like. Spinulation of integument sparse, 
the bases scarcely darker to distinctly darker than body colour, the spinules long 
and easily observed. Body colour very pale. Anal fork absent. Larva moder- 
ately stout; head hypognathous. 
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Head.—Almost as long as broad. In dorsal view ocellar areas strongly 
curved, ocelli flat and scarcely apparent, vertical angle acute. Frons attenuated 
posteriorly. Adfrontals very narrow and extending to vertical angle. The dis- 
tance between E? and F' two-thirds or more that between E?s or F's. P* usually 
somewhat closer to Adf* than to F'. A* more or less equidistant from A’ and 
A*. O® ventral to ocellus 1. O* usually between ocelli II and III or almost 
so. Ocellus II usually less than its diameter from I and about its diameter from 
III. Ocellus 1V usually closer to V than to III. Ocelli flattish and often 
irregular in outline. Spinneret about seven or eight times as long as wide, its 
distal end bifurcate. Lobes and gorge of hypopharynx noticeably heavily and 
coarsely spined even without dissection. Labrum with notch so shallow that it 
has almost disappeared. 

Thorax.—On prothorax, spiracle large and irregularly round; L1 more or 
less equidistant from L2 and L3, sometimes in a straight line with them but more 
often = to L2 and anteroventral to L3, all three setae set close to spiracle 
and L3 usually the diameter of spiracle or less from it; SD1 more or less equi- 
distant from SD2 and XD2. On mesothorax and metathorax D1 dorsal to D2. 


Abdomen.—Spiracle very large, and SD1 one to 14% times its diameter from 
it except on segment 8. SDI on segment 8 anterodorsal to spiracle and less 
than its diameter from it. L1 and L2 more or less ventral to spiracle even on 
segment 8, and L2 usually directly dorsal to L1. SV group on segments 1, 2, 
7, 8, and 9 very unstable but usually 3:4:4:30r2:2, and SV group on prolegs 
always four or five. On segment 9, pinacula of setae D1, D2 and SD1 fused to 
form a single large plate; L1 about equidistant from L2 and L3 if all present but 
L3 often absent; “Vis about the same distance apart or slightly farther than those 
on segment 8. 

Anal Shield.Rounded posteriorly. Lis considerably farther apart than 
D1s and about as long as anal segment or shorter. D2s about half as long as LIs. 
Dis about equidistant from each other and corresponding SD1s, and shorter 
than SD1s. 


Legs.—Coxae of metathoracic legs much less than their diameter apart, and 
those of prothoracic legs consistently together. Claw slender, sharply pointed, 
dorsal setae much shorter than claw and inner one shorter than outer one. 
Crotchets uniordinal, about 15 to 25 on ventral and 10 to 15 on anal prolegs; 
crotchets ‘in situ’ oval. ’ 


Petrova comstockiana Fernald 


Material Examined.—Twelve or more larvae, labelled: Pinus taeda; North 
Mt. Va.; Nov. 14, 1916; C. Hein. coll. In U.S.N.M. 

All characters as described and illustrated for P. albicapitana Busck are appar- 
ently equally satisfactory for this species except the proportions of the head. It 
is probable that in comstockiana the head is broader in relation to its length; and 
that the average width of the postclypeus is greater in relation to the average 
length of the median dorsal line from the anterior edge of the postclypeus posteri- 
orly to the termination of adfrontal sutures than it is in albicapitana. 


Petrova virginiana Busck 


Material Examined.—One larva, labelled: Pinus virginiana; Falls Church, Va.; 
Apr. 15, 1915. In U.S.N.M. 


No distinctive specific characters could be identified. 








ev — -F 


PR. ee 


1959 | MACKAY : LARVAE OF OLETHREUTIDAE 53 


Petrova metallica Busck 


Material Examined.—Seven small larvae, labelled: Potomac, Mont.; May 13, 
1916; Pinus ponderosa. In U.S.N.M. 
No distinctive specific characters could be identified. 


Barbara Heinrich 


Species included: B. colfaxiana siskiyouana Kft., B. colfaxiana taxifoliella 
Busck. A larva of this genus, although resembling in some respects both Rhyaci- 
onia and Petrova, cannot be mistaken for either. The bifurcate spinneret links it 
with Petrova, but the minute pinacula, SD1 on segment 8 anterior to the spiracle, 
and the absence of additional setae in the SV group immediately isolate it. It is 
a borer in the cones of spruce, balsam, and Douglas fir. 


Barbara colfaxiana siskiyouana Kearfott 
Fig. 36 

Material Examined.—Six larvae, in last instar, labelled: Evetria siskiyouana 
Kft.; cones and seeds, Abies concolor; Colestin, Ore.; July 18, 1916. In U.S.N.M. 

General.—Length about 14mm. Length and width, respectively, of head on 
four specimens: 1.30 mm. and 1.46 mm.; 1.20 mm. and 1.36 mm.; 1.28 mm. and 1.46 
mm.; 1.16 mm. and 1.30 mm. Position of P* in relation to anterior and posterior 
margins of head 21:32, 18:31, 21:31, 22:25. Head brown with broad darker area 
extending anteriorly from postgenal juncture; ocellar areas not always noticeably 
darker. Thoracic and anal shields brown. Some brown pigmentation usually 
present on the lateral pinaculum of the prothorax. Thoracic legs light brown. 
Setal pinacula extremely minute, like those of Rhyacionia, of body colour, easily 
observed; setae very short. Spinulation of integument easily observed, the spinules 
slender and dark. Anal fork absent. Larva very stout, head hypognathous. 


Head.—In dorsal view ocellar areas strongly rounded, vertical angle acute. 
Adfrontals extending to vertical angle but not narrow as in Rhyacionia and 
Petrova. P* closer to Adf* than to F'. A* more or less equidistant from A’ 
and A*. O# ventral to ocellus I. O' close to ocellus III. Ocellus If more or 
less its diameter from I and III. Ocellus IV about equidistant from III and 
V, these ocelli not noticeably larger than the others. Spinneret six or seven 
times as long as wide, distal end distinctly bifurcate. 

Thorax.—On prothorax, spiracle more or less circular; SD1 usually closer to 
SD2 than to XD2; L1 equidistant from L2 and L3 or slightly closer to L2, and well 
below a straight line joining L2 and L3. On mesothorax and metathorax D1 
dorsal to D2. 

Abdomen.—Spiracle small, SD1 three to five times its diameter from it except 
on segment 8. SD1 on segment 8 anterior to spiracle and about 1% or two times 
its diameter from it. L1 and L2 usually ventral to spiracle, with L2 more often 
dorsal than anterodorsal to L2, except on segment 8, where it is usually anterior to 
Li. SV group on segments 1, 2, 7, 8, and 9 usually 3:3:3:2:2, but SV3 often 
absent on one side of 7 or present on one or both sides of 8. On segment 9, D2s 
close together but usually on separate pinacula and one or more additional small 
setae often present; D1 and SD1 on the same pinaculum but one or more additional 
small seta often present; an extra seta often present below lateral group; V1s 
usually slightly farther apart than those on segment 8. 

Anal Shield.-Rounded posteriorly. L1s considerably farther apart than D1s 
and slightly shorter than anal segment. D2s one-half or less as long as Lis. D1s 
Ta equidistant from each other and corresponding SD1s and much shorter 
than SD1s. 
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Legs.—Coxae of metathoracic legs slightly less than their own diameter apart. 
Thoracic legs short and stout. Claws small but curved and sharply pointed; inner 
dorsal seta slightly shorter than outer one, which is about as long as claw. Crotchets 
unevenly uniordinal or partially biordinal, about 25 to 35 on ventral prolegs, 18 
or 20 on anal prolegs; crotchets ‘in situ’ more or less circular. 


Barbara colfaxiana taxifoliella Busck 


Material Examined.—Twelve larvae in a late instar, labelled: Pseudotsuga 
taxifolia, cones and seeds; Colestin, Ore.; Feb. 13, 1915. In U.S.N.M. 
No specific characters found to separate this species from siskiyouana Kft. 


Thiodia Hubner, Group 3 
Species included: T. offectalis Hlst., T. elongana Wlshm. The species iden- 
tified as Thiodia and described in this ond previous groups are too few to clarify 
the characters of what may constitute a good genus or good genera. Identifying 
characteristics of group 3 are as listed in the key to genera. 


Key to Species 


Head with dark pigmentation at postgenal juncture; anal shield of body colour; setal 
pinacula minute and inconspicuous, most setae on individual pinacula, especially those 
of SV group on abdominal segments 1-6, loco-weed, Artemisia offectalis Hlst. 
Head without dark pigmentation at postgenal juncture; anal shield with some light- 
brown pigmentation; setal pinacula moderate in size; some setae of groups on indi- 
vidual pinacula; Senecio ‘ : elongana W\shin. 


Thiodia offectalis Hulst 
Fig. 37 

Material Examined.—Three larvae, two in last instar, labelled: Loco-weed 
(root borer); W. H. C.; College Station, Texas; 29 Sept., 1947; 47-13993; H. J. 
Reinhard, colr. In U.S.N.M. 

General.—Length of larva in last instar 14 mm. or more. Length and width, 
respectively, of head of two specimens 1.83 mm. and 2.21 mm., 1.68 mm. and 2.15 
mm. Position of P' in relation to anterior and posterior margins of head 27:47 
and 27:41. Head light brown, with dark pigmentation at postgenal juncture and 
traces of dark pigmentation in ocellar area. Thoracic shield and legs faintly 
yellow ish. Setal pinacula minute and i inconspicuous, somewhat larger on younger 
instar; setae moderately short. Spinulation of integument dense, of body colour, 
the spinules slender. ‘Coxae of metathoracic legs less than their diameter apart. 
Anal fork absent. Larva apparently stout; head hypognathous. 

Comments.—Other characters as illustrated. Artemisia also a food plant 
(Heinrich, 1923). 


Thiodia elongana Walsingham 
Fig. 38 

Material Examined.—Four larvae, in a late instar, labelled: stalks of Senecio 
serra, C.H.; Pullman, Wash.; 2 July, 1934; J. F. G. Clarke; No. 5209-5207. In 
U.S.N.M. 

General.—Length 15 or 18 mm. Length and width, respectively, of head of 
two specimens 1.40 mm. and 1.60 mm., 1.47 mm. and 1.65 mm. Position of P* in 
relation to anterior and posterior margins of head 21:36 and 22:38. Head light 
brown, with or without darker pigmentation in ocellar area. Thoracic shield, 
legs, and anal shield with some light brown pigmentation. Setal pinacula moderate 
in size, appearing small on largest specimen and moderately large on less extended 
specimens; setae moderately short. Spinulation of integument dense, of body 
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colour, the bases enlarged, giving a granular appearance to skin. Anal fork 
absent. Coxae of metathoracic legs less than their diameter apart. Larva mod- 
erately slender; head hypognathous. 

Comments.—Other characters as illustrated. 


Thiodia Hubner, Group 4 
Species included: T. ochroterminana Kft., T. alterana Heinr. The position 
of SD1 on segment 8 distinctly anterior or anteroventral to the spiracle separates 
this group from all other species of Thiodia examined. Other characteristics are 
as listed in the key. 


Key to Species 


Head yellow; spinulation of integument scarcely darker than body colour, which is 
very pale; pinacula of D and SD setae on segment 9 greatly enlarged and always fused 
to some extent, sometimes forming a transverse plate; aster __ _.... alterana Heinr. 
Head light brown; spinulation of integument darker than body colour; pinacula of D and 
SD setae on segment 9 not enlarged; Solidago, aster. a ochroterminana Kft. 


Thiodia ochroterminana Kearfott 
Fig. 39 
Material Examined.—Seven larvae, in last instar, labelled: Niagara Dist., Ont.; 
W. L. Putman; 1935; on Solidago; 3 x 44. Larvae and adults in C.N.C. 


General.—Length about eight or nine mm. Length and width, respectively, 
of head of six specimens averaging 0.71 mm. and 0.79 mm. Position of seta P! in 
relation to anterior and posterior margins of head ranging from 22:31 to 21:38. 
Head light brown with blackish pigmentation at postgenal juncture. Thoracic 
shield and legs ‘brown. Anal shield probably with some brown pigmentation. 
Setal pinacula minute, often almost non-existent, of body colour; setae short and 
delicate, and those of groups, e.g., SV, often on individual pinacula. Spinulation 
of integument darker than body colour, easily observed, the spinules slender. 
Body colour pale. Anal fork absent. Larva stout; head hypognathous. 


Head.—Broader than long. Ocellar areas rounded. Vertical angle acute. 
Adfrontals narrow and extending to vertical angle. The distance between E? and 
F! about two-thirds that between E?s or F's. P! closer to Adf? than to F4. A? 
usually closer to A‘ than to A* but sometimes equidistant from both. O? more 
ventral than caudal to ocellus I. O% usually slightly closer to ocellus III than to I, 
but sometimes equidistant from both. Ocellus II its own diameter or less from I 
and III. Ocellus IV more or less equidistant from III and V, these ocelli not 
noticeably larger than the others. Spinneret about nine or 10 times as long as 
wide. 

Thorax.—On prothorax, spiracle small and more nearly circular than oval; 
SD1 closer to SD2 than to XD2; L1 usually closer to L2 than to L3, and well below 
a straight line joining L2 and L3. On mesothorax and metathorax D1 dorsal to D2. 


Abdomen.—Spiracle extremely small, not much larger than base of seta, and 
SD1 four, five or more times its diameter from it except on segment 8. SD1 on 
segment 8 usually somewhat anteroventral to spiracle and about twice its diameter 
from it. Li and L2 on most of segments slightly posterior to a vertical line 
through spiracle. SV group on segments 1, 2, 7, 8, and 9 very unstable but most 
often 2:2:2:2:1. On segment 9, D2s on the same pinaculum or on separate ones; 
D1 and SD1 always on the same pinaculum, L3 often absent; Vis usually much 
farther apart than those on segment 8. 
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Anal Shield._Rounded posteriorly. L1s usually slightly farther apart than 
D2s and about as long as anal segment or slightly shorter. DJs less than half as 
long as Lis. D2s usually somew hat closer to corresponding SD1s than to each 
other, and much shorter than SD1s. 

Legs.—Coxae of metathoracic legs their own diameter or more apart. Claws 
moderately slender; dorsal setae shorter than claws. Crotchets uniordinal, approxi- 
mately 15 on ventral prolegs and eight or ten on anal prolegs; crotchets ‘in situ’ 
circular or oval. 


Comments.—Food plants Solidago and aster. 


Thiodia alterana Heinrich 
Fig. 40 

Material Examined.—Eleven larvae, in last instar, probably of this species, 
labelled: Niagara Dist., Ont.; W. L. Putman; 1935; on Aster lindleyanus, 3 x 63. 
In C.N.C. 

General.—Length seven or eight mm. Length and width, respectively, of 
head on six specimens averaging 0.76 mm. and 0.88 mm. Position of seta P* in 
relation to anterior and posterior margins of head ranging from 21:41 to 21:38. 
Head yellow, often with some dark pigmentation on ocellar area and at postgenal 
juncture. Thoracic shield with a varying degree of light-brown pigmentation. 
Thoracic legs of body colour. Anal shield, and very often the pinacula on the 
dorsal surface of the ninth segment, faintly pigmented. Body colour very pale. 
Setal pinacula minute, of body colour, scarcely apparent except on prothorax 
and ninth segment; setae short and delicate, and those of groups, e.g., SV, often on 
individual pinacula. Spinulation of integument scarcely darker than body colour 
and not so conspicuous as in T. oc hroterminana, the spinules slender and easily 
observed. Anal fork absent. Larva stout; head hypognathous. 


Head.—Broader than long. Ocellar areas rounded. Vertical angle usually 
acute. Adfrontals extending to vertical angle. The distance between E? and F! 
about two-thirds that between E?s or F's. P* usually closer to Adf? than to F', 
but sometimes equidistant from both. A? usually closer to A’ than to A® but not 
always distinctly so. O? more ventral than caudal to ocellus I. O' usually 
slightly closer to ocellus III] than to I. Ocellus II its diameter or less from I and 
Ill. Ocellus 1V more or less equidistant from Ill and V, these ocelli not notice- 
ably larger than the others. Spinneret nine or 10 times as long as wide. 

Thorax.—On prothorax, spiracle small and circular; SD1 usually closer to SD2 
than to XD2 but sometimes equidistant from both; L1 usually closer to L2 than to 
L3 and well below a straight line joining L2 and L3. On mesothorax and meta- 
thorax D1 dorsad of D2. 

Abdomen.—Spiracle extremely small, not much larger than base of seta, and 
SDi about five to seven times its diameter from it except on segment 8. Spiracle 
on segment 8 tending to be on posterior half of segment, and SD1 usually antero- 
ventral to it and two or three times its diameter from it. L1 and L2 as in T. 
ochroterminana Kft., with a strong tendency to be posterior to a vertical line 
through spiracle. SV group on segments 1, 2, 7, 8, and 9 usually 2:2:2:2:1 and 
apparently more stable than in T. echreterasinens. On segment 9, D2s, D1s and 
SD 1s on unusually large pinacula, which are always fused to some extent, some- 
times into a single irregularly-shaped transverse plate; V1s farther apart than those 
on segment 8. 
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Anal Shield and Legs.—Anal shield and setae, coxae of metathoracic legs, claws 
and dorsal setae, and crotchets all as in T. ochroterminana Kft. 


Comments.—Larvae on the flower heads of aster. 


Eucosma Hiibner, Group 2 


Species included: E. mobilensis Heinr., E. ridingsana Rob., E. sp. nr. or = 
zomonana Kft., E. bolanderana W\shm., E. womonana Kft., E. mandana Kft., E. 
derelicta Heine. 

The species have sufficient stable characters in common to make the identify- 
ing of a larva belonging to this group not too difficult a problem; these are as listed 
in the key to generic groups. However, an unusually wide variation in many of 
the characters also occurs: e.g., the vertical angle may be slightly acute, or very 
deep and strongly acute; O' may be consistently within the ocellar ring in one 
species, consistently without in another, or variable in a third; the spinneret varies 
from six to eight times as long as wide in some species, or eight to ten or eleven 
times as long as wide in others; the claw may be very slender in one species, slender 
or moderately stout in another, very stout in a third; the spiracle may be consis- 
tently oval in one species, circular or oval in another. Therefore, although the 
characters used for the key to species are evidently satisfactory for the species 
listed here, because so few species, and so few specimens of these species, were 
examined, the larvae being identified should be carefully compared with the 
description and figure of the species to which they have been traced in the key. 

The larvae of this group are invariably borers in the stems, crowns, and roots 
of plants. 


Key to Species 


1. Setae on anal shield all of about the same length 2 
Setae on anal shield not all of the same length —.__- ~ es 
L1 of lateral group of prothorax considerably below a a straight line j joining ‘L2 and L 3; 

L2 on abdominal segments 1-8 often directly anterior to L1, especially on segment 8; 

L3 on segment 9 possibly absent; Machaeranthera _.......bolanderana Wlshm. 
L1 of lateral group of prothorax in a more or less straight line with L2 and L3; L2 on 


rm 


abdominal segments 1-8 never anterior to L1 3 
3. Adfrontals probably not extending to vertical angle; spinules dense, long, and slender, 
with enlarged bases; L2 on segment 9 usually on its own pinaculum some distance from 

that of L1 and L3; chrysanthemum near or = zomonana Kft. 
Adfrontals probably extending to or almost to vertical angle; spinules short and difficult 

to observe; L2 on segment 9 usually on the same pinaculum with L1 and L3 + 

4. Solidago ’ Bae _... mobilensis Heinr. 

Greasewood? __.... ridingsana Rob. 

5. D2s on anal shield about as s long as Lis and SD1s; Solidago, Artemisia _mandana Kft. 

D2s on anal shield shorter than L1s and SD1s 6 


6. Bases of spinules enlarged; claw slender, and dorsal setae sometimes of unequal length, 
the outer one about as long as claw, the inner one shorter; artichoke tubers 
_womonana Kft. 


Bases of spinules not noticeably enlarged; claw stout, and dorsal setae apparently of equal 
length and as long or longer than claw; Solidago. _.......... derelicta Heinr. 


Eucosma mobilensis Heinrich 
Fig. 41 

Material Examined.—Five larvae, in a late instar, labelled: in roots of 
Chrysoma paucifloscula; C. H.; Mobile Bay near Daphne, Baldwin Co., Ala.; T. 
Van Aller, coll.; 1920. Type material. US.N.M. 

General.—Length 18 to 23 mm. Length and width, respectively, of head of 
two specimens 1.95 mm. and 2.10 mm., 1.62 mm. and 1.77 mm. Position of P* 
in relation to anterior and posterior margins of head 28:51 and 23:33. Head 
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pale yellowish brown with darker postclypeal region, labrum and mandibles. 
Some yellow pigmentation on a poorly defined thoracic shield. Rest of body 
pale and concolorous. Setal pinacula apparently small in size, difficult to ob- 
serve; setae short. Spinulation of integument also difficult to observe, of body 
colour, the spinules short. Anal fork ‘absent. Larvae moderately slender, with 
some enlargement of thoracic segments; head hypognathous. 

Head.—Somewhat broader than long, and in dorsal view almost circular in 
outline on some specimens. Dorsal surface curved sharply downward _pos- 
teriorly. Vertical angle acute. Ocellar area extremely rounded, and ocelli 
poorly developed, scarcely apparent from dorsal view. Adfrontal sutures poorly 
defined but adfrontals extending to vertical angle. P' close to Adf*. A* closer 
to A' than to A*. ©# ventral to ocellus I. O' between ocelli If and III. Ocellus 
IV closer to III than to V. Spinneret probably six or seven times as long as wide. 

Thorax.—On prothorax, shield very poorly defined; spiracle distinctly oval; 
SD1 much closer to SD2 than to XD2; L1 equidistant from L2 and L3 or slightly 
closer to L3, and only slightly below a straight line joining L2 and L3. On 
mesothorax and metathorax D1 more or less dorsad of D2. 

Abdomen.—Spiracle distinctly oval and small, and SD1 about 14% to three 
times its vertical diameter from it. SD1 on segment 8 dorsal to spiracle and 
one to 1% times its diameter from it. L1 and L2 usually slightly posterior to a 
vertical line through spiracle. SV group on segments i, 2, 7, 8, and 9 usually 
2:2:2:2:2 but unstable; SV3 on segments 3-6 often closer to SV2 than to SV i. 
On segment 9, D1 and SD1 on the same pinaculum, Vis the same distance apart 
or farther apart than those on segment 8. 

Anal Shield—Rounded posteriorly. L1s farther apart than Dis. D1s more 
or less equidistant from each other and corresponding SD1s. All setae of about 
the same length and slightly shorter than anal segment. 

Legs.—Coxae of metathoracic legs about their own diameter or more apart. 
Thoracic legs short. Claws stout; inner dorsal seta apparently slightly shorter 
than outer one, which is about length of claw. Crotchets short, uniordinal but 
uneven in length, about 40 to 55 on ventral prolegs and 14 or 16 on anal prolegs; 
crotchets ‘in situ’ ovoid. 

Comments.—Larva a borer in rootstalks of Solidago (Heinrich, 1923). 


Eucosma ridingsana Robinson 


; 
Material Examined.—Three larvae, labelled: in roots of Greasewood; Garden 
of Gods; Apr. 20, 1915; A. B. Champlain, colr.; 12197 Hopk.; U.S. The host 
is questionable (Heinrich, 1923). Locality: Colorado. In U.S.N.M. 
Comments.—Except for the crotchets ‘in situ’ being much more ovoid on 
these specimens than on those examined of mobilensis Heinr., no appreciable 
differences noted between the larvae of this species and those of mobilensis Heinr. 


Eucosma sp. (near or = zomonana Kearfott) 
Fig. 42 

Material Examined.—Three larvae, labelled: Chrysanthemum (boring in 
stems from above ground to large roots); Altus, Okla.; 24 Mar. "55; 55- 3257; 
D. E. Howell; H.W.C. Five larvae, in a late instar, labelled: Eucosma sp. 
(zomonana Kearf ?); C.H.; boring in stems and roots of chrysanthemums; New 
York City; 10 Nov. 1939; lot 39-17658. In U.S.N.M. 

General.—Length approximately 14 or 15 mm. Length and width, respec- 
tively, of head of three specimens: 1.09 mm. and 1.06 mm.; 1.06 mm. and 
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1.11 mm.; 1.04 mm. and 1.05 mm. Position of P* in relation to anterior and 
posterior margins of head 31:55, 31:53, 30:52. Head yellow-brown with darker 
postclypeal region, labrum, and mandibles; nerve attachments of ocelli III, 1V, 
and V when pigmented often almost black. Body, including legs and prolegs, 
pale, more or less concolorous. Setal pinacula small, of body colour, incon- 
spicuous; setae short. Spinulation of integument dense, the spinules long and 
slender, arising from enlarged bases; spinules and bases of body colour. Anal fork 
absent. Larva slender, with some enlargement of thoracic segments usually 
noticeable, and thoracic shield poorly defined; head hypognathous. 

Head.—In dorsal view often almost circular in outline, and ocelli scarcely 
apparent. Vertical angle distinctly acute. Frons extending one-half to two- 
thirds of distance to vertical angle; adfrontals narrow and not extending to 
vertical angle. P' distinctly closer to Adf? than to F*, and at times directly 
opposite it. A* more or less equidistant from A‘ and A*. O? more ventral than 
caudal to ocellus I. Ocelli I and II close together and ocelli III and IV close 
together. O! anterior to ocellus II, i.e., outside the ocellar ring. Ocellus V very 
poorly developed or possibly absent. Spinneret about six to 8'4 times as long 
as wide. 

Thorax.—On prothorax, spiracle more circular than oval; SD1 closer to SD2 
than to XD2; L1 in a more or less straight line with L2 and L3 and about equi- 
distant from each. On mesothorax and metathorax D1 dorsad or even antero- 
dorsad of D2. 

Abdomen.—Spiracle small, and SD1 about two to four times its diameter 
from it except on segment 8. SDI on segment 8 dorsal to spiracle and 1% or 
two times its diameter from it. L1 and L2 more or less ventral to spiracle. SV 
group on segments 1, 2, 7, 8 and 9 usually 2:2:2:2:2orl. On segment 9, D2s 
usually on separate pinacula; D1 and SD1 on the same pinaculum; L2 usually on 
its own pinaculum some distance from that of L1 and L3; V1s usually farther 
apart than those on segment 8. 

Anal Shield.—Rounded posteriorly. Ls about as long as the anal shield and 
slightly farther apart than Dls. D1s, D2s, and SD1s all about equal in length to 
Lis. D1s usually closer to corresponding SD1s than to each other. 


Legs.—Coxae of metathoracic legs more or less their own diameter apart. 
Thoracic legs short. Claws curved and moderately slender; dorsal setae of equal 
length and about as long as claw. Crotchets unevenly uniordinal, about 25 to 
40 on ventral prolegs and 10 or 15 on anal prolegs; crotchets ‘in situ’ ovoid. 


Eucosma bolanderana Walsingham 
Fig. 43 

Material Examined.—Two larvae, in a late instar, labelled: boring in roots 
of Machaeranthera icana; C. H.; Boyce Thompson Arboretum, Superior, Ariz.; 
G. P. Englehardt; 31 July °39. In U.S.N.M. 

General.—_Length about 15 or 17 mm. Length and width, respectively, of 
head of both specimens 1.73 mm. and 1.85 mm.; 1.43 mm. and 1.70 mm. Position 
of P* in relation to anterior and posterior margins of head 20:50 and 17:41. 
Larva moderately slender with some enlargement of the thoracic segments, 
especially the mesothorax. 

Prothorax.—The setae of lateral group rather far apart as in mobilensis, but 
LI considerably below a straight line joining L2 and L3. 
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Abdomen.—L1 and L2 slightly posterior to a vertical line through spiracle 
as in mobilensis, but L2 usually much more anterior to L1, and often directly 
anterior to it especially on segment 8. The setae of L group on segment 9 
apparently widely and equally spaced, or L3 possibly absent. 

Comments.—Other characters apparently similar to those of mobilensis 
Heinr. 

Eucosma womonana Kearfott 
Fig. 44 

Material Examined.—Four larvae, two apparently in last instar and two in 
second last, labelled: injuring artichoke tubers; lot 26, 11-25-31, Arlington, Va.; 
F. W. Poos; C. H. In U.S.N.M. 

General.—Length of largest 17 to 20 mm. Length and width of head of 
one specimen 1.27 mm. and 1.30 ‘-. respectively. Position of P" in relation to 
anterior and posterior margins 22:30. Head yellow -brown, with darker post- 
clypeal region, labrum, and mandibles. Body, including legs and prolegs, pale, 
more or less concolorous. Setal pinacula moderately small, of body colour, in- 
conspicuous; setae very short. Spinulation of integument dense, the spinules 
long, slender, arising from enlarged bases, the spinules and bases of body colour. 
Anal fork absent. Larva moderately slender; head hypognathous. 

Head.—In dorsal view ocellar areas rounded and ocelli scarcely apparent. 
Vertical angle distinctly acute. Frons extending about two-thirds of distance 
to vertical angle. Adfrontals narrow and not extending to vertical angle. P" 
closer to Adf* than to F'. A* more or less equidistant from A* and A*. O? 
more ventral than caudal to ocellus I. O' more or less between II and III. 
Ocellus II less than its diameter from I and sometimes fused with I. Ocellus 
IV closer to Ill than to V and sometimes fused with III. Spinneret about eight 
to eleven times as long as wide, and tapered to tip. 

Prothorax.—Spiracle apparently circular. SD1 closer to SD2 than to XD2. 
L1 more or less equidistant from L2 and L3, and somewhat below a straight line 
joining L2 and L3 

Abdomen. —Spicacte small, and SD1 idiie 1% to three times its diameter 
from it except on segment 8. SD1 on segment 8 anterodorsal or dorsal to 
spiracle and one to 14% times its diameter from it. L1 and L2 usually ventral 
to spiracle, but sometimes slightly posterior to the usual ventral position. SV 
group on segments 1, 2, 7, 8, and 9 usually 2:2:2:2:2. On segment 9, D1 and 
SDI on the same pinaculum; VIs the same distance or farther apart than those 
on segment 8. 

Anal Shield.—Rounded posteriorly. Lis about as long as anal shield and 
usually farther apart than Dls. D2s about half as long as Lis. D1s about equi- 
distant from corresponding SD1s and each other and shorter than SD1s. 

Legs.—Coxae of metathoracic legs more than their own diameter apart. 
Thoracic legs short. Claws curved and moderately slender; dorsal setae some- 
times of unequal length, the outer one about as long as claw and the inner one 
slightly shorter. Crotchets irregularly biordinal, about 25 to 35 on ventral 
prolegs and eight to 12 on anal prolegs; crotchets ‘in situ’ more ovoid than 
circular. 

Eucosma mandana Kearfott 
Fig. 45 

Material Examined.—Two larvae, labelled: Solidago rhizomes; Almota, Whit- 

man Co., Wn.; 8 Feb., 1934; J. F. G. Clarke; 2-1934. One larva, labelled: 
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Artemisia vulgaris (external on roots and crowns); Wilma, Whitman Co., Wn.; 
24 Feb., 1934; J. F. G. Clarke; 11-1934. In U.S.N.M. 

General._Length of largest 16 mm. Length and width, respectively, of 
head 1.23 mm. and 1.33 mm. Position of P* in relation to anterior and posterior 
margins of head 19:31. Appearance more or less the same as that of womonana 
except bases of spinules scarcely apparent on these specimens. Thoracic seg- 
ments somewhat enlarged, as in most species of this group. 

Head.—Adfrontals narrow, indistinct, perhaps extending to vertical angle, 
but, if so, strongly attenuated. Seta O' closer to III than to I. Ocellus IV 
closer to III than to V or equidistant from both. 

Prothorax.—Shield poorly defined. D1s closer to D2s than to each other on 
all three specimens. 

Abdomen.—Spiracle more circular than oval. L1 and L2 not tending to be 
posterior to a vertical line through spiracle, but sometimes anterior to it, 
especially on segment 8. L2 on segment 9 usually on its own pinaculum, separate 
from that of L1 and L3. 

Anal Shield.—D2s almost as long as Lis. D1s closer to SD1s than to each 
other. 

Comments.—Other characters like those of womonana Kft. 


Eucosma derelicta Heinrich 
Fig. 46 
Material Examined.—One larva, probably in last instar, labelled: Vineland, 


Ont.; W. L. Putman; 1936; Eucosma derelicta Hein.; on rootstalks of Solidago. 
In C.N.C. 

General.—Length 13 mm. Length and width of head 1.35 mm. and 1.40 
mm., respectively. Position of P' in relation to anterior and posterior margins 
of head 34:71. Head pale except for postclypeal region, labrum, and mandibles. 
Body of larva, including legs and prolegs, pale, more or less concolorous. Setal 
pinacula apparently moderate in size, of body colour, inconspicuous; setae very 
short. Spinulation of integument of body colour, the spinules slender, the bases 
not enlarged as in womonana and zomonana. Anal fork absent. Head hypog- 
nathous. 

Head.—About as long as wide. Dorsal surface curved sharply downward 
posteriorly. Vertical angle acute. Ocellar area rounded; ocelli flattish and 
scarcely apparent from dorsal view. Frons extending about two-thirds of dis- 
tance to vertical angle, attenuated posteriorly. Adfrontals apparently reduced 
in size and not extending to vertical angle. The distance between E* and F* 
about two-thirds that between E’s or F's. P' closer to Adf? than to F*, farther 
forward on head than usual in an olethreutid larva. A* equidistant from A‘ and 
A*. O# ventral to ocellus I. O* between ocelli Il and III. Ocelli I and II very 
close together; ocelli III and IV very close together. Ocelli small, flattish and 
difficult to observe. Spinneret broken off in this specimen. 

Thorax.—On prothorax, spiracle more oval than circular, SD1 and SD2 close 
together, but SD2 closer than SD1 to spiracle; L1 more or less equidistant from 
L2 and L3 and below a straight line joining L2 and L3. On mesothorax and 
metathorax D1 dorsad of D2; L3 equidistant from SD1 and L1. 

Abdomen.—Spiracle moderately large, and SD1 one to 1, times its diameter 
from it. Spiracle on segment 8 distinctly oval, and SD1 anterodorsal to it and its 
diameter or slightly more from it. L1 and L2 usually ventral to spiracle, and L2 
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apparently usually dorsal to L1. SV group on segments 1, 2, 7, 8, and 9 number- 
ing 2:2:2:2:2. On segment 9, D1 and SD1 on the same pinaculum; L1 about 
equidistant from L2 and L3, all on the same pinaculum; V1s about the same 
distance apart as those on segment 8 on this specimen. 

Anal Shield.—Rounded posteriorly. Lis farther apart than D1s and about 
as long as anal segment or slightly shorter; D2s about half as long as Lis; D1s 
possibly shorter than SD 1s, and in almost a straight line with them. 


Legs.—Coxae of metathoracic legs slightly farther apart than their own 
diameter. Thoracic legs small. Claw tiny, curved, very stout; dorsal setae longer 
than claw. Prolegs short. Crotchets unevenly uniordinal, about 40 on ventral 
prolegs, and 10 and 14 on anal prolegs; crotchets ‘in situ’ ovoid. 


Eucosma Hibner, Group 3 


Species included: E. sombreana Kft., E. bipunctella WIk., E. gigantea Riley. 
The larvae are very similar to and surely of the same origin as those of Eucosma, 
group 2. However, the extra seta on abdominal segments 1-8, together with the 
slender tapered spinneret, immediately separate them from those of Eucosma, 
group 2, and of any other group in the Olethreutidae. 


Eucosma sombreana Kearfott 
Fig. 47 
Material Examined.—About twelve larvae, in a late instar, labelled: Eucosma 
sombreana Kearf.; A.B.; on roots of Helianthus; Englehardt coll.; Bergen Beach, 
Brooklyn, N.Y. In U.S.N.M. One larva, in a late instar, labelled: Vineland, Ont.; 
W. L. Putman; 1936; Eucosma sombreana Kft.; in rootstalks of Helianthus decape- 
talus; 4x 73. In C.N.C. 


General.—_Length 16 to 19 mm. Length and width, respectively, of head of 
one specimen 1.76 mm. and 1.94 mm. Position of P* in relation to anterior and 
posterior margins of head 27:44. Head yellow-brown with darker postclypeal 
region, labrum, and mandibles, and some dark pigmentation occasionally in ocellar 
area and at postclypeal juncture. Body of larva, including legs and prolegs, pale, 
more or less concolorous, except for some yellowish pigmentation on thoracic 
shield. Setal pinacula moderately small, of body colour, inconspicuous; setae 
very short. Spinulation of integument dense, the spinules long and slender and 
arising from enlarged bases, which give a somewhat granulated appearance to the 
integument; the spinules and bases of body colour. Anal fork absent. Larva 
stout; head hypognathous. 


Head.—Broader than long. Dorsal surface curved sharply downward pos- 
teriorly. Vertical angle acute. Ocellar area rounded and ocelli not well devel- 
oped, scarcely apparent from dorsal view. Frons extending approximately two- 
thirds of distance to vertical angle. Adfrontals narrow, extending to vertical 
angle. The distance between E* and F* about three-quarters or more that between 
Fs or F's. P! somewhat closer to Adf? than to F! but much farther forward on 
head than usual in an olethreutid larva. A? more or less equidistant from A? and 
A*. QO? more ventral than caudal to ocellus I. O' much closer to ocellus III than 
to I, almost between II and III. Ocellus II its diameter or less from I. Ocellus IV 
closer to III than to V. Spinneret about eight times as long as wide. 

Thorax.—On prothorax, spiracle oval or almost circular; SD1 much closer to 
SD2 than to XD2; L1 more or less equidistant from L2 and L3 and below a straight 
line joining L2 and L3. On mesothorax and metathorax DI dorsad of D2. 
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Abdomen.—An extra seta present dorsocaudal to spiracle on segments 1-7 
and ventrocaudal to spiracle on segment 8. Spiracle small, and SD1 about 2% to 
four times its diameter from it except on segment 8. Spiracle on segment 8 oval 
or almost circular, and SD1 anterodorsal to it and about one or 1% times its 
diameter from it. L1 and L2 usually ventral to spiracle and L2 more or less 
dorsal to L1. SV group on segments 1, 2, 7, 8, and 9 usually 3:3:3:2:2 but 
unstable. On segment 9, D1 and SD1 on the same pinaculum; L3 sometimes 
absent; Vis about the same distance or farther apart than those on segment 8. 

Anal Shield.-Rounded posteriorly. L1s farther apart than D1s and slightly 
longer than anal segment. D2s one-half or less as long as Lis. Ds about equi- 
distant from each other and corresponding SD1s and somewhat shorter than SD 1s. 


Legs.—Coxae of metathoracic legs about their own diameter or farther apart. 
Thoracic legs short. Claws curved but moderately slender; dorsal setae of unequal 
length, the outer one longer and the inner one shorter than the claw. Prolegs 
short. Crotchets uniordinal, 20 or 30 on ventral prolegs and 10 or 12 on anal 
prolegs; crotchets ‘in situ’ ovoid. 


Comments.—Life history as described in Heinrich (1923). 


Eucosma bipunctella Walker 


Material Examined.—Two larvae, one in a late instar, labelled: in roots of 
Silphium laciniata; Chicago, Ill.; Aug. 30, 1920; A. K. Wyatt. In U.S.N.M. 

General.—Length of larva in late instar 32 mm.; length and width of head 2.75 
mm. and 3.20 mm. Position of P" in relation to anterior and posterior margins 
of head 12:16. Larvae of about the same colour as those of sombreana except that 
on the smaller larva there is some brownish pigmentation on the anal shield, and 
the spinules of the integument are darker than body colour. In late-instar larva 
the granulated appearance of integument not particularly noticeable, and spinules 
shorter than in sombreana, both the bases and spinules of body colour. Spinneret 
about eight to eleven times as long as wide. Spiracles more oval than circular. 
Larva moderately slender; head hypognathous. 

Comments.—Except for size and integument of larva in late instar, no specific 
characters noted to separate this species from E. sombreana Kft. Probably the 
largest and heaviest of our North American Tortricoidea (Forbes, 1923). 


Eucosma giganteana Riley 
Fig. 48 

Material Examined.—Six larvae, in a late instar, labelled: on Silphium perfoli- 
atum, Chicago, Ill.; 20 Sept. ’20; A. K. Wyatt, coll. In U.S.N.M. 

General.—Length about 25 mm. Length and width, respectively, of head on 
three specimens: 2.70 mm. and 2.95 mm.; 2.70 mm. and 3.00 mm.; 2.25 mm. and 
2.60 mm. Position of seta P? in relation to anterior and posterior margins of head 
9:18, 10:17, 8.5:14.0. Spinneret nine or ten times as long as wide. Spiracle oval. 

Comments.—No specific characters noted to separate this species from E. 
bipunctella Walker, but possibly present in the relation of the width of postclypeus 
to the length of median dorsal line from anterior edge of postclypeus posteriorly 
to termination of adfrontal sutures. 


Epinotia Hibner, Group 1 
Species included: Epinotia sp. undescribed, from hawthorn. A comparison 
of genitalia and a perusal of Heinrich’s descriptions (Heinrich, 1923) suggests 
that the following should also be included in this group: E. vertumnana Zell., E. 
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zandana Kft., E. yandana Kft., E. bicordana Heinr. and E. bigemina Heinr., 
although their larvae have not been examined. 


The following combination of characters: the head with ocellar area more 
angular than rounded and vertical angle obtuse; the spinneret slender and tapered; 
the basal segment of labial palp slender; the pinacula moderately large; SD1 on 
segment 8 slightly anteroventral to spiracle; the crotchets few in number; and the 
anal fork absent, differentiates the group from any other in the Olethreutidae. 
However, it is impossible to judge whether it had an origin in common with the 
main group of Epinotia or a more primitive one. 


The shape of the head, i.e., the ocellar area more angular than rounded, the 
dorsal surface broad and flattish, and the convex ocelli quite apparent in a dorsal 
view, indicates at once that the larva is not of the boring type. 


Larvae of this group are probably webbers on deciduous hosts. 


Epinotia sp. (probably undescribed) 
Fig. 49 
Material Examined.—Seven larvae, possibly in last instar, labelled: St. David's, 
Ont.; W. Putman; 3 x 3. Two larvae, labelled: Merivale, Ont.; 1941; No. 2; ova 
on hawthorn. Larvae and adults in C.N.C. 


General.—Length nine to 10 mm. Length and width, respectively, of head 
on seven specimens averaging 0.73 mm. and 0.90 mm. Position of seta P* in 
relation to anterior and posterior margins of head ranging from 27:29 to 27:35. 
Head, thoracic shield, and thoracic legs yellowish brown or brown, thoracic shield 
sometimes darker posteriorly and laterally. Setal pinacula moderately large, of 
body colour or light brown, the latter especially on the thoracic segments; setae 
moderately short. Spinulation of integument of body colour. Body colour in 
living larva a dirty yellowish white. Anal fork absent. Larva stout; head hypo- 
gnathous. 

Head.—Considerably broader than long. In dorsal view surface broad and 
flattish, ocellar areas more angular than rounded, and vertical angle obtuse. Ad- 
frontals extending to vertical angle. The distance between E? and F? about half 
that between E*s or F's. P* closer to Adf*? than to F1. A? usually closer to A? 
than to A*, but occasionally equidistant from both. O* ventrocaudal to ocellus I. 
O' usually slightly closer to ocellus III than to ocellus I but occasionally equi- 
distant from both. Ocellus II almost its own diameter or less from I and IIL 
Ocellus IV about equidistant from III and V, these ocelli not noticeably larger 
than the others. Spinneret eight or nine times as long as wide, tapered to tip. 
Basal segment of labial palp slender. 

Thorax.—On prothorax, SD1 closer to SD2 than to XD2 or, if equidistant 
from both, then SD2 closer than SD1 to spiracle; L1 equidistant from L2 and L3 
or slightly closer to L2, and always well below a straight line joining L2 and L3; 
L3 apparently posterodorsal to L2, seldom directly posterior to it. On meso- 
thorax and metathorax D1 dorsad of D2. 

Abdomen.—Spiracle small, and SD! two to four times its diameter from it. 
SD1 on segment 8 usually slightly anteroventral to spiracle and about 1% or two 
times its diameter from it. SV group on quan 1, 2, 7, 8, and 9 usually 
3:3:2:2:2 but sometimes 3:3,4:3,2:2:2 or 3:3,2:2:2,1:1 or other combinations. On 
segment 9, D1 and SD1 on the same pinaculum; Vis usually farther apart than 
those on segment 8. 

Anal Shield.—Rounded posteriorly. L1s slightly farther apart than D1s and 
slightly longer than anal segment. D2s about one-third as long as Lis. DIs 
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about equidistant from each other and corresponding SD 1s or often slightly closer 
to SD1Is, much shorter than SD1s. 

Legs.—Coxae of metathoracic legs their own diameter or slightly less apart. 
Claws neither very stocky nor slender; dorsal setae almost as long as claw. 
Crotchets unevenly uniordinal, about 20 or 25 on ventral prolegs and 12 or 15 on 
anal prolegs. 

Comments.—The larvae feeding on hawthorn, living in a messy mass of 
terminal shoots webbed together (unpublished note by Dr. McDunnough). 


Carpocapsa Treitschke, Group 2 

Species included: C. pomonella Linn. Like Epinotia, group 1, Carpocapsa, 
group 2, may be separated from the rest of the olethreutids by a combination of 
characters, most important of which are: the head with a rounded ocellar area 
and acute vertical angle, the slender tapered spinneret, the stout basal segment 
of the labial palp, the moderately large pinacula, the position of SD1 on segment 8 
anterior or slightly anteroventral to the spiracle, and the absence of an anal fork. 
| The larvae are feeders in fruits and seeds. 


Carpocapsa pomonella Linnaeus 
Fig. 50 
Material Examined.—Niwne larvae in last instar and several in younger instars, 
labelled: codling moth larvae; collected on August 23, 55; St. Hilaire, Que.; coll. 
B. Parent. In C.N.C. 
General.—Length of larvae in last instar about 15 to 19 mm. Length and 
width, respectively, of head on six specimens averaging 1.42 mm. and 1.71 mm. 


Position of P! in relation to anterior and posterior margins of head ranging from 
26:31 to 22:31. Head yellow-brown often overlaid with a darker brown pattern, 
and blackish pigmentation on ocellar areas. Prothoraci¢ and anal shields usually 
somewhat darker than body colour, with a brownish pattern on the former and 
a speckled appearance on the latter. Thoracic legs light brown. Body colour 
pale. Setal pinacula moderate in size, of body colour or darker; setae moderately 
long, often spine-like in appearance. Spinulation of integument easily observed, 
the spinules slender with bases of body colour. Anal fork absent. Larva moder- 
ately stout; head hypognathous. 

Head.—Ocellar areas rounded. Vertical angle acute. Adfrontals extending 
to vertical angle. The distance between EF? and F! about two-thirds that between 
E*s or F's. P! much closer to Adf? than to F!. A? more or less equidistant from 
A‘ and A*. ©? more ventral than caudal to ocellus I. O* equidistant from I and 
Ill or very slightly closer to III. Ocellus II usually much less than its diameter 
from I and III. Ocellus IV usually slightly closer to III than to V. All ocelli 
more or less of the same size, large, distinct and convex. Spinneret about six or 
64 times as long as wide, and tapered to distal end. Basal segment of labial palp 
stout. 

Thorax.—On prothorax, spiracle more oval than circular; SD1 usually closer 
to SD2 than to XD2 but occasionally equidistant from both; L1 more or less 
equidistant from L2 and L3, and usually distinctly below a straight line joining 
L2 and L3 but sometimes in line with both. On mesothorax and metathorax D1 
more or less dorsal to D2. 

Abdomen.—Spiracle small, and SD1 usually two or three times its diameter 
from it, Spiracle on segment 8 tending to be on posterior half of segment, and 
SD! anterior or slightly anteroventral to it and 114 or two times its diameter from 
it. L1 and L2 more or less ventral to spiracle. SV group on segments 1, 2, 7, 8, 
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and 9 usually 3:3:2:2:1 but very unstable and occasionally 3:3:3:2:1 or 3:3:2,1:1:1 
or 2:3:2:2:1 or oi combinations. On segment 9, D1 and SD1 on the same 
pinaculum; L1, L2 and L3 on the same pinaculum, or apparently L3 more often 
distant from L1 and L2 and on its own pinaculum, V Is the same distance or slightly 
farther r apart than those on segment 8. 


Anal Shield.—Rounded posteriorly. L1s usually farther apart than D1s, but 
occasionally about the same distance, and as long as or longer than the anal segment, 
D2s less than half as long as Lis. D1s usually somew hat closer to corresponding 
SD 1s than to each other, sometimes distinctly so, and shorter than SD1s. 


Legs.—Coxae of metathoracic legs their own diameter or more apart. Thoracic 
legs short. Claws moderately slender; dorsal setae shorter than claws. Crotchets 
unevenly uniordinal, 30 or 35 on ventral prolegs and 15 or 25 on anal prolegs; 
crotchets ‘in situ’ more or less ovoid. 


Comments.—Larvae injurious to apples, and occasionally pears and_ other 
Rosaceae, feeding inside the fruit and seeds (Forbes, 1923). 


Talponia Heinrich 


Species included: T. batesi Heinr., T. plummeriana Busck. The combina- 
tion of the following characters undoubtedly indicates a primitive origin: head 
with a rounded ocellar area and more or less acute vertical angle; spinneret with 
a rounded distal end, and labial palp with the basal segment not more than half 
as long as spinneret; SD1 on segment 8 usually anterodorsal to the spiracle; LI 
and L2 on abdominal segments 1-8 tending to be posterior to a vertical line 
through spiracle; setae few in number in SV group on segments 1, 2, 7, 8, and 9; 
anal setae short or moderately so; anal fork absent; crotchets uniordinal and 
few in number. 


There appears to be little specialization except for the fusion of pinacula 
to form a single plate on segment 9, and the greater or less posterior truncation 
of the anal shield. 


Talponia batesi Heinrich 
Fig. 51 

Material Examined.—Two larvae, in late instar, of type material, labelled: 
Talponia batesi Heinr.; on Annona cherimola; Guatemala City, Guat.; Marston 
Bates with letter, 18 Oct., 1931. One lerve in late instar, labelled: Annona; 
Mexico; 8 Jan., 1934; Laredo No. 1132. Thirteen larvae labelled: Talponia batesi 
Heinrich (?); Annona; Mexico; 27 Oct., 1936; Lot 36-34202. In U.S.N.M. 

General.—Length about eight mm. Length and width, respectively, of head 
of two specimens 0.65 mm. and 0.80 mm., 0.65 mm. and 0.78 mm. Position of 
P' in relation to anterior and posterior margins of head 20:32 and 22:30. Head 
yellow-brown, with some blackish pigmentation in ocellar area. Thoracic and 
anal shields brown. Legs more or less of body colour. Setal pinacula small, 
darker than body colour, but those of Dis, D2s, and SD1s on segment 9 fused 
into a single large plate which is brown like the shields; setae short. Spinulation 
of integument sparse, darker than body colour, distinct; the spinules slender. 
Anal -fork absent. Anal shield distinctly truncated posteriorly. Larva stout; 
head hypognathous. 

Head.—A? usually closer to A‘ than to A* but occasionally equidistant from 
both. O! consistently close to III. Ocelli II, IV, and V large and close to- 
gether. 





195 


cas 
co! 


na.f©® © Aas oO DD B® 


19591 MACKAY : LARVAE OF OLETHREUTIDAE 67 


Prothoracic Shield.—SD1 usually closer to SD2 than to XD2, but oc- 
casionally equidistant from both. D1s consistently closer to each other than to 
corresponding D2s. 

Abdomen.—Spiracle small, circular, and SD1 on segment 8 anterior or an- 
terodorsal to it and about 1% to two times its diameter from it. L1 and L2 
with a tendency to be posterior to a vertical line through spiracle, and L2 
anterodorsal to L1, anterior to it, or, on segment 8, even anteroventral to it. 
Setae of SV group often on individual pinacula, and those on segments 1, 2, 


Anal Shield.—All setae much shorter than the anal segment with DIs and 
D2s shorter than Lis and SD1s. D2s consistently closer to each other than to 
corresponding SD 1s. 

Legs.—Coxae of metathoracic legs their own diameter or more apart. 

Comments.—Other characters as illustrated. 


Talponia plummeriana Busck 
Fig. 52 

Material Examined.—Three larvae and three prepared skins, labelled: in 
flowers of Pawpaw; Plummer’s Isl., Md.; May 14, 1914; August Busck colr. 
In U.S.N.M. 

General.—Length eight or 10 mm. Length and width, respectively, of head 
of two specimens 0.56 mm. and 0.73 mm., 0.60 mm. and 0.71 mm. Position of 
P: in relation to anterior and posterior margins of head 20:24 and 20:27. Head, 
thoracic and anal shields and legs brown. Setal pinacula small, apparently of 
body colour, except for fused plates of setae D1s, D2s, and SD1s on segment 9, 
which are brownish; setae moderately short. Spinulation of integument sparse, 
perhaps slightly darker than body colour, easily observed, the spinules slender. 
Anal fork absent. Larva more stout than slender; head hypognathous. 

Coxae of metathoracic legs their own diameter apart. 

Comments.—Other characters as illustrated. 

Very closely related to batesi Heinr. and separated from it by: the host; 
colour of head; ocelli III, IV, and V, which are small and not close together; 
the shape of dorsal plate on segment 9; the length of the anal setae L1s and SD 1s, 
which are about as long as the anal segment or somewhat shorter. 

Other characters probably consistent and therefore aiding in the separation: 
the setae of SV groups on segments | and 2 not on individual pinacula, SD1 on 
segment 8 anterodorsal to the spiracle, and V1s on segment 9 more or less twice 
as far apart as those on segment 8. 


Ethelgoda Heinrich 


Species included: E. texanana Wl|shm. The head with rounded ocellar area 
and acute vertical angle, the position of SD1 on segment 8, the few setae in the 
SV groups on segments 1, 2, 7, 8, and 9, the uniordinal crotchets, the absence 
of an anal fork, the rounded anal shield, etc., suggest an origin from a much 
more primitive larva than that of Grapholitha as proposed by Heinrich (1926). 
On the other hand the unusually large spiracles, the gradation from small pinacula 
on most of the body to large pinacula on segment 9, the unusually short setae 
on the anal segment, and the shape of the larva suggest a specialization in a 
direction distinct from that of other genera that may be related. 
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Ethelgoda texanana Walsingham 
Fig. 53 

Material Examined.—One larva, in last instar, labelled: on Stillingia sylvatica 
(seed pods); Bottimer No. 108; Lake Alfred, Fla.; 1929; L. J. Bottimer. In 
U.S.N.M. 

General.—Length seven mm. Length and width, respectively, of head 0.9 
mm. and 0.94 mm. Position of P? in relation to anterior and posterior margins of 
head 24:47. Head yellowish. Body apparently concolorous, pale. Setal pinacul 
moderate in size or even small on most segments but very large on posterior seg- 
ments, especially the ninth; setae short. Spinulation of integument of body colour, 
sparse, the spinules slender. Anal fork absent. Larva unusually broad in middle 
segments, and tapered to a very small anal segment. 


Head.—Dorsal surface extremely convex. Adfrontals broad, of the same 
width anteriorly and posteriorly, and extending to a deep vertical angle. A’ 
more or less directly posterior to A'. P? more nearly lateral to P* than posterior 
to it. Ocelli flattish, scarcely discernible from dorsal view. Ocelli I and II close 
together. Ocelli III], 1V, and V close together. O* in between II and Ill. © 
ventrad of ocellus I. Spinneret about 3% times as long as wide. 

Prothorax.—Spiracle very large and circular. L1 equidistant from L2 and L3 
and below a straight line joining L2 and L3. SD1 closer to SD2 than to XD2 or 
equidistant from both. D1s apparently closer to D2s than to each other. 

Abdomen.—Spiracle very large, circular, and SD1 more or less its own 
diameter from it. SDI on segment 8 anterodorsal to spiracle and less than its 
diameter from it. L1 and L2 directly below spiracle and L2 often anterior to LI. 
SV setae on segments 1, 2, 7, 8, and 9 on this specimen 1:2:1:1:1. On segment 9, 
each D2 on its own pinaculum; D1 on the same pinaculum with SD1 but almost 
anterior to it; L2 and L3 absent; Vis about the same distance apart as those on 
segment 8. 

Anal Shield.—Small, rounded posteriorly. All setae very short, and D1s and 
D2s shorter than SD1s or Lis. 


Legs.—Thoracic legs very short and stout. Coxae of metathoracic legs their 
own diameter apart. Claw stout; dorsal setae as long as claw. Prolegs not 
developed. Crotchets 25 or 30 on ventral prolegs, seven or eight on anal prolegs; 
crotchets ‘in situ’ ovoid. 

‘ 
Grapholitha Treitschke 
Laspeyresia Habner, Group 3 

Species included: Grapholitha molesta Busck, G. packardi Zell., G. prunivora 
Walsh, Grapholitha sp., G. interstinctana Clem., G. tristrigana Clem., G. lana Kft, 
Laspeyresia nigricana Steph., L. americana W\shm., L. candana Forbes, L. caryana 
Fitch, L. flavicollis W\shm., L. membrosa Heinr. 

Characters common to this group are: head with ocellar areas always 
rounded; adfrontals never strongly tapered anteriorly, often being of about the 
same width throughout; ocelli all of approximately the same size and not spaced 
far apart; spinneret rounded at distal end but varying in length; SD1 on segment 8 
always anterior or anteroventral to the spiracle; spiracle on segment 8, in some 
species, tending to be slightly posterior to a mid-dorsoventral line; L1 and L2 on 
segments 1-7 occasionally slightly posterior to a vertical line through spiracle but 
never anterior to it; SV group on segment 9 almost invariably a single seta; the anal 
shield rounded or often somewhat truncated posteriorly, and L1s and SD1s of the 
anal setae about as long as the anal segment; crotchets uniordinal, often unevenly 
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so, except in membrosa where they are biordinal and at times almost a mesal 
penellipse; pinacula of Vis on thorax fused to coxae or almost so, except in 
membrosa; anal fork absent, or small if present. 


The larvae are small, about seven to 13 mm., and are borers in stems, seeds, 


pods, flower buds, and stone-fruits. 


nm 


wn 


. Anal fork present 


Key to Species 


Ocelli large and close together, crotchets biordinal but short laterally, sometimes form- 
ing a mesal penellipse on ventral prolegs; pinacula of V1s on thorax not close to or 
fused with coxae; in pods of mesquite ; L. membrosa Heinr. 

Ocelli not large and close together; crotchets not distinctly biordinal; pinacula of V1s 


on thorax fused to coxae or almost so 2 

. Dis on anal shield almost as long as SD1s; spinneret about four times as long as wide, 

spiracle on prothorax more oval than circular; L1 and L2 on segments 1-7 tending to 

be posterior to a vertical line through spiracle; spinules slender; lupine; probably 
western in distribution — Lee G. lana Kft. 
Dis on anal shield much shorter than SD1s, no longer than D2s_.-_-_- 8 
NR NNO aac ine aa eames : 4 
Pinacula moderate or moderately large —.-__-_»_-____ seit 5 


. Pinacula easily observed, light brown; the SD1 and SD2 pinacula on segments 1-7 fused 


but distinct from the sclerotization surrounding the spiracle; anal fork absent, in pods 
of Lathyrus; on Pacific coast ee ei wo. L. americana W\shm. 
Pinacula very small and of body colour; the SD1 and SD2 pinacula on segments 1-7 not 
fused; anal fork present; Pithecolobium; probably southern in distribution 
L. flavicollis W\shm. 
6 


Anal fork absent 8 


» Length and width, respectively, of head on larva in last instar averaging about 0.92 mm. 


and 1.11 mm.; spinneret about seven to 81 times as long as wide; crotchets about 30 
to 40 on ventral and 20 to 25 on anal prolegs; apple, peach, apricot, cherry, and various 
CE ES Sars ice It AE eI OE G. molesta Busck 
Length and width, respectively, of head on larva in last instar averaging much less, 
possibly about 0.65 mm, and 0.79 mm.; spinneret probably five or six times as long as 


wide 7 


. Head yellow-brown overlaid with brown; anal shield brown; setal pinacula not suffused 


with reddish pigment; apple (usually attacking growing twigs and seldom the fruit), 

rose, hawthorn, and possibly peach Me PR Rie BOS G. packardi Zell. 
Head brownish yellow seldom overlaid with brown; anal shield yellowish or light brown 

often suffused with reddish pigment; setal pinacula on posterior segments suffused 

with reddish pigment; in fruits of apple, plum, peach, cherry, Crataecus, Amelanchier, 

in “black-knot fungus”, and in aphid galls on oak and elm______G.. prunivora Walsh 


- Adfrontals narrow and the adfrontal sutures curving inwardly posteriorly to meet at an 


obtuse angle at the coronal suture; spinneret about three or four times as long as wide; 
the larva broad and flat; in maple seeds .. L. candana Forbes 
Adfrontal sutures meeting at the usual acute or right angle at the coronal suture __... 9 


Pinacula of SD1 and SD2 on segments 1-7 fused; spinneret about five times as long as wide 10 
Pinacula of SD1 and SD2 on segments 1-7 not fused; spinneret about six to 74 times as 


long as wide 11 


- Setal pinacula moderately large and SD pinaculum on segments 1-7 usually fused with 


the sclerotized area surrounding the spiracle; in the pods and seeds of peas and other 

Leguminosae __. ; __L. nigricana Steph. 
Setal pinacula moderate in size and SD pinaculum distinct from the sclerotized area 

surrounding the spiracle; in hickory and pecan nuts, inquiline in galls L. caryana Fitch 


. Spinules slender; in flower heads and seeds of clover G. interstinctana Clem. 


Spinules apparently short; in twigs of hemp, in seed pods and stems of Baptisia and 
Lupinus ; G. tristrigana Clem. 
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Grapholitha molesta Busck 
Fig. 54 
Material Examined.—Twelve or more larvae, in last instar, labelled: Oriental 
fruit moth; larvae and pupae; Essex Co., Ont.; 1954. Collector R. W. Walsh, 
Harrow, Ont. In C.N.C. 


General.—Length 10 or 12 mm. Length and width, respectively, of head on 
SIX specimens averaging 0.92 mm. and 1.11 mm. Position of P! in relation t 
anterior and posterior margins of head ranging from 33:42 to 31:46. Head yellov- 
brown, often overlaid with a darker pattern; dark pigmentation on ocellar are 
and at postgenal juncture. Thoracic shield yellowish, occasionally with some 
green or brown pigment present. Thoracic legs pale. Anal shield usually with 
some brown pigmentation. Setal pinacula moderately large, easily observed, 
usually pale except possibly on eighth and ninth segments; setae short, sometime 
spinelike in appearance. Spinulation of integument easily observed, the spinules 
slender and darker than body colour. The integument in preserved specimens 
variable in colour, whitish, light brown or more often reddish. Anal fork present. 
Larva moderately slender; head hypognathous. 


Head.—In dorsal view variable in outline, but ocellar area rounded and vertical 
angle more or less acute. Adfrontals extending to vertical angle. The distance 
between FE? and F' about two-thirds that between Es or F's. P* closer to Adf 
than to F'. A? more or less equidistant from A’ and A*. O? ventral to ocellus! 
O' closer to ocellus II] than to I. Ocellus II less than its diameter from I and 
usually slightly less than its diameter from III. Ocellus 1V sometimes equidistant 
from III and V, but usually closer to III than to V. All ocelli more or less equal 
in size. Spinneret about seven to 8 times as long as wide. 


Thorax.—On prothorax, spiracle circular; SD1 much closer to SD2 than to 
XD2, SD2 very short and delicate. D1s closer to corresponding D2s than to 
each other and in a straight line with D2s or slightly posterior to that line; LI 
usually slightly closer to ‘L2 than to L3 and below a ‘straight line joining L2 and 
L3. On mesothorax and metathorax D1 more or less doreed of D2. 


A bdomen.—Spiracle moderate in size, and SD1 about 1% to three times its 
diameter from it, except on segment 8. Spiracle on segment 8 tending to be on 
posterior half of segment, and SD1 more or less anterior to it and one or 1 Y, times 
its diameter from it. L1 and L2 usually directly below spiracle even on segment §, 
but tending to be slightly posterior to a vertical line through spiracle on some 
specimens, ‘and L2 usually dorsal to L1. SV group on segments 1, 2, 7, 8, and 9 
usually 3:3:2:2:1 but unstable and occasionally 2:3,2:2:2:1 or 3,2:3:2:2:1 and even 
2:3,2:2:2:2 on one specimen. On segment 9, ‘D1 and SD1 on the same pinaculum; 
LI usually equidistant from L2 and L 3; Vis the same distance apart or mort 
often farther apart than those on segment 8. 

Anal Shield.—Rounded posteriorly. Lis farther apart than DIs and about 
length of anal segment. D2s about half as long as Lis. D1Is about equidistant 
from corresponding SD 1s and each other and usually shorter than SD 1s. 


Legs.—Coxae of metathoracic legs their diameter or less apart, pinacula of 
Vis fused with coxae. Claws curved but slender; dorsal setae as long as of 
much longer than claws. Crotchets uniordinal and comparatively long, 30 ot 
40 on ventral prolegs and about 25 on anal prolegs; crotchets ‘in situ’ sometimes 
oval, sometimes almost circular. Anal fork moderately developed, dark browa, 
easily seen. 
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Comments.—Known as the oriental peach moth, injurious to apple, peach, 
and other fruit trees such as quince, plum, pear, nectarine, apricot, and cherry; 
the larva boring in the growing shoots and tunneling in the fruit. Widely 
distributed in North America and elsewhere. 


Grapholitha packardi Zeller 
Fig. 55 

Material Examined.—Twelve or more larvae, ered in last instar, labelled: 
Sour cherries; H.W.C.; Ft. Collins, Loveland, Colo.; 22 June-10 July, 1958; assoc, 
ad. det. C.LH. In US.NM. 

General.—Length eight or nine mm. Length and width, respectively, of 
head on three specimens: 0.63 mm. and 0.77 mm, 0.63 mm. and 0.77 mm.; 0.65 
mm. and 0.79 mm. Position of P* in relation to anterior and posterior margins 
of head 21:29, 21:29, and 21:30. Head yellow-brown, usually overlaid with a 
brown pattern, dark pigmentation in ocellar area and to some extent at postgenal 
juncture. Thoracic shield pale, usually with some brown pigmentation. Legs 
pale. Anal shield brown.  Setal pinacula moderately large, especially so on 
segments 8 and 9, pale but often brownish on posterior segments; setae moder- 
ately short. Spinulation of integument easily observed, the bases of body colour 
but the spinules dark and slender; the integument in preserv ed specimens w hitish 
or suffused with reddish. Anal fork present. Larva moderately slender; head 
hypognathous. 

Spinneret about 5% or six times as long as wide. 

Crotchets uniordinal and long, about 25 to 30 on ventral and 15 to 20 on 
anal prolegs. 

Other characters apparently similar to those of molesta Busck. 

Comments.—Very closely related to molesta Busck but smaller, and easily 
separated by the head measurements of larva in last instar (the head of a molesta 
larva with measurements similar to those of the head of a packardi larva in last 
instar always dark brown and the shields of the same colour). Other probable 
differences: the length of the spinneret, the integument, and the number of 
crotchets. 

A species of some economic importance as an enemy of apple, usually 
attacking the growing twigs and seldom the fruit (Heinrich, 1926). Also reared 
from rose, hawthorn, and possibly peach (Heinrich, 1926). 


Grapholitha prunivora Walsh 

Material Examined.—Ten or eleven larvae, in last instar, labelled: Milton, 
Ore.; 20-30 June, 1950; E. E. Brown, colr.; adults J.F.G.C.; 51-12593; H.W.C. 
In U.S.N.M. 

General.—Length nine or 10 mm. Length and width, respectively, of head 
on three specimens: 0.67 mm. and 0.80 mm.; 0.65 mm. and 0.75 mm.; 0.63 mm. 
and 0.72 mm. Position of P* in relation to anterior and posterior margins of 
head 22:31, 21:30, and 22:28. Head brownish yellow, with darker pigmentation 
in ocellar area and at postgenal juncture; apparently in a series seldom overlaid 
to any extent with brown but individually difficult to —_— from packardi. 
Thoracic shield pale with some brown pigmentation. Legs pale. Anal shield 
not distinctly outlined as in packardi, yellowish or light brown and usually 
suffused with reddish pigment. Setal pinacula_ moderate in size, larger on pos- 
terior segments, with no brownish pigmentation on posterior segments as in 
packardi, but usually suffused with reddish pigment, sometimes to such an extent 
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that pinacula are difficult to distinguish from surrounding integument; setae 
moderately short. Spinulation of integument easily observed, the spinules 
slender; the integument of all specimens examined suffused to some degree with 
reddish pigment, often heavily. Anal fork moderately developed. Larva 
moderately slender. 

Other characters similar to those of packardi Zell. 

Comments.—The larva difficult to distinguish from that of packardi Zell, 
but obviously lighter in colour, e.g., the head, the setal pinacula on segments 8 
and 9, and the anal shield; and apparently more heavily suffused with reddish 
pigment, e.g., the integument, the setal pinacula on segments 8 and 9, and the 
anal shield. 

Known as the lesser apple worm; common, found in the fruits of apple, 
plum, cherry, Crataegus, Amelanchier, and also in “black-knot” fungus and in 
aphid galls on oak and elm (Heinrich, 1926). 


Grapholitha sp. 


Material Examined.—Numerous larvae in several instars, labelled: peaches (in 
fruit); W. H. C.; Mexico; 13 Aug. 1949; 49-13646 Brownsville 68220-1. In 
U.S.N.M. 

Comments.—The larva similar to and of about the same size as that of zolesta 
but paler in colour with a yellowish head. Possibly of an undescribed species 
closely related to molesta Busck. 


Grapholitha interstinctana Clemens 
Fig. 56 

Material Fvramined.—Five \arvae, in a late instar, labelled: Crimson clover 
(in flowers and buds); H.W.C.; Westover, Md.; 13 Oct. 1943; Lot 43-17704 
S.S.4428 Tuthill No. 540. In U.S.N.M. 

General.—Length about five or six mm. Length and width, respectively, of 
head on two specimens 0.67 mm. and 0.79 mm.; 0.63 mm. and 0.76 mm. Position 
of P' in relation to anterior and posterior: margins of head 18:35 and 21:29. 
Head yellowish brown, with blackish pigment in ocellar area. Thoracic shield 
with some brownish pigment. Rest of body and legs apparently pale and con- 
colorous. Setal pinacula moderate in size but difficult to observe; setae moderate 
in length. Spinulation of integument of body colour, difficult to observe, the 
spinules slender. Anal fork absent. Larva moderately stout. 

Coxae of metathoracic legs less than their diameter apart. Pinacula of V1s 
fused to coxae. 

Comments.—Other characters as illustrated. A well-known feeder on the 
flower heads and seeds of clover (Heinrich, 1926). Of general distribution. 


Grapholitha tristrigana Clemens 
Fig. 57 

Material Examined.—Six larvae, probably in last instar, labelled: Ex Cannabis 
sativa; New York, N.Y.; 20 July 44; Lot 44-19803 S.S.17802. In U.S.N.M. 

General.—Length nine or 10 mm. Length and width, respectively, of head 
on three specimens: 0.74 mm. and 0.91 mm.; 0.78 mm. and 0.95 mm.; 0.77 mm. 
and 0.91 mm. Position of P* in relation to anterior and posterior margins of 
head 26:33, 26:36, and 27:34. Head yellowish brown, with black pigmentation 
in ocellar area, and with or without dark pigment at postgenal juncture. 
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Thoracic and anal shields and thoracic legs pale, with occasionally some slight 
brownish pattern on shields. Body colour pale. Setal pinacula moderate in 
size, of body colour; setae moderately short. Spinulation of integument of body 
colour, difficult to observe, the spinules apparently short. Anal fork absent. 
Larva moderately slender; head hypognathous. 


Coxae of metathoracic legs their diameter or less apart. Pinacula of V1s 
fused with coxae. 


Comments.—Other characters as illustrated. The larva apparently similar 
in most respects to that of interstinctana Clem., but larger. Boring in twigs of 
above host, hemp, and apparently enlarging stem to form a gall; alsc icared from 
seed pods and stems of Baptisia and Lupinus. General in distribution. 


Grapholitha lana Kearfott 
Fig. 58 
Material Examined.—Three larvae, in a late instar, two of which are 
probably in last instar, labelled: On Lupinus (sp.); C.H.; Tacoma, Wash.; 
8 Jan. ’44; Lot 44-10876 S.S. #14711. In U.S.N.M. 


General.—Length seven or eight mm. Length and width, respectively, of 
head of two specimens 0.85 mm. and 0.98 mm.; 1.01 mm. and 1.14 mm. Position 
of P* in relation to anterior and posterior margins of head 30:37 and 36:44. 
Head yellow-brown, with blackish pigmentation in ocellar area. Thoracic shield 
pale, almost of body colour. Rest of body, including legs, pale, concolorous. 
Setal_pinacula moderately large but difficult to distinguish from surrounding 
integument; setae mpderately short. Spinulation of integument of body colour, 
difficult to observe, the spinules slender. Anal fork absent. Larva stout; head 
hypognathous. 

Head.—Dorsal surface strongly convex. Adfrontals more or less of same 
width throughout but not narrow. P? closer to Adf? than to F4. A? usually 
slightly closer to A? than to A*. Ocelli spaced rather far apart, small. O* closer 
to III than to I, almost in between II and III. O? ventral to ocellus I. Spinneret 
about four times as long as wide. 


Prothorax.—Spiracle oval. SD1 much closer to SD2 than to XD2. LI equi- 
distant from L2 and L3 and usually considerably below a straight line joining them. 


Abdomen.—Spiracle small, circular or oval, and SD1 approximately two to 
four times its diameter from it. SD1 on segment 8 anterior or possibly slightly 
anteroventral to spiracle and one or 1% times its diameter from it. Li and L2 
with a strong tendency to be posterior to a vertical line through spiracle, and L2 
usually anterodorsal to L1, or on segment 8 almost anterior to it. SV group on 
segments 1, 2, 7, 8, and 9 usually 3:3:2:1:1 but unstable on segments 1 and 2. On 
segment 9, the lateral group apparently unstable, L3 sometimes on its own pinacu- 
lum distant from L1 and L2. 


Anal Shield.—Rounded posteriorly or somewhat truncated. L1s farther apart 
than D1s and shorter than anal segment. D1s only slightly shorter, if any, than 
SD 1s, and equidistant from each other and corresponding SD 1s, or closer to SD 1s. 


Legs.—Coxae of metathoracic legs less than their diameter apart. Pinacula of 
Vis fused with coxae on thoracic segments. Claws stout; dorsal setae shorter than 
claws. Crotchets uniordinal, 20 or 30 on ventral prolegs, 15 or 20 on anal prolegs. 
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Comments.—The larva likely to be easily identified by the length of Dis on 
anal segment, the size of pinacula, the shape of spiracle, the position of L1 and L? 
on abdominal segments, and the adfrontals. 


Probably a borer or seed feeder on its host, and apparently western in distri- 
bution. 


Laspeyresia nigricana Stephens 
Fig. 59 
Material Examined.—F our larvae, probably in last instar, labelled: ex pea pods. 
C.N.C. material. 


General.—Length probably about 13 mm. Length and width, respectively, 
of the head averaging 0.94 mm. and 1.11 mm. Head yellow-brown, with darker 
pigmentation in ocellar area. Thoracic shield with some brown pigmentation, 
Anal shield pale or brownish. Thoracic legs pale. — colour light brown in 
the preserved specimens. Setal pinacula moder ately large, of body colour, and 
the SD pinaculum on abdominal segments 1-7 usually fused with the sclerotized 
area surrounding the spiracle; setae ‘moderately long. Spinulation of integument 
easily observed, the spinules long, and the bases of body colour or darker. Anal 
fork absent. Larva stout; head hy pognathous. 


Head.—Ocellar areas rounded. Vertical angle acute. Adfrontals compara- 
tively narrow and extending to vertical angle. The distance between E? and F! 
about two-thirds that between E2s or F's. P' much closer to Adf? than to F1. 
A* usually distinctly closer to A‘! than to AS, but closer to A® than to A! on one 
side of one specimen. O* more ventral than caudal to ocellus I. O* usually 
slightly closer to HI than to I. Ocellus II usually slightly less than its diameter 
from i and Hl. Ocellus IV about equidistant from III and V. Spinneret about 
4' to 5! times as long as wide. 


Thorax.—On prothorax, spiracle circular; SD1 closer to SD2 than to XD?; 
L.1 usually slightly closer to L2 than to L3 and below a straight line joining L2 
and L3; Dis usually distinctly closer to corresponding D2s than to each other. 
On mesothen ax and metathorax D1 more or less dorsad of D2. 


Abdomen.—Spiracle very small, often little, if any, larger than setal base, and 
SD1 usually two or three times its diameter from it. Spiracle on segment 8 tend- 
ing to be ‘slightly posterior to a mid-vertigal line through segment, and SDI 
anterior or anteroventral to spiracle and one to two times its diameter from it. 
L1 and L2 more or less ventral to spiracle. SV os on segments 1, 2, 7, 8, 8, and 9 
usually 2:2:2:1:1 or occasionally 2:2,3:2,1:1:1 or 2:2:2:2,1: 1. On segment 9, 
D2s sometimes on separate pin: acula; D1 and on on the same pinaculum; Ll 
equidistant from L2 and L3, or L3 on its own pinaculum distant from L1 and L2, 
or L3 sometimes absent, V1s the same distance apart or closer together than those 
on segment 8. 


Anal Shield.—More or less rounded posteriorly. L1s usually farther apart 
than D1s and as long as or longer than the anal segment. D2s less than half as 
long as Lis. Dis more or less equidistant from each other and corresponding 
SD 1s and about as long as D2s. 


Legs.—Coxae of metathoracic legs about their own diameter or more apart. 
Thoracic legs short. Claws more slender than stout; dorsal setae as long as or 
longer than claws. Crotchets uniordinal, about 15 to 25 on ventral prolegs, 10 
or 15 on anal prolegs; crotchets ‘in situ’ almost circular. 
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Comments.—Larva distinguishable by the moderately large setal pinacula, 
that of the SD group on segments 1-7 being fused w ith the sclerotized area 
surrounding the spiracle. 

A feeder in the pods and seeds of peas and other Leguminosae, and of 
economic importance. 


Laspeyresia americana Walsingham 
Fig. 60 

Material Examined.—Two larvae, labelled: Lathyrus sp. (in pods); Seattle, 
Wash.; 13 July 1945; Lot 45-9840 S.S.25736; C.H. In U.S.N.M. 

General.— —Length 13 mm. and 11 mm. Length and width, respectively, of 
head of largest specimen 0.92 mm. and 1.14 mm. Position of P* in relation to 
anterior and posterior margins of head 33:40. Head yellow-brown with dark 
pigmentation in ocellar area. Thoracic shield yellow-brown. Thoracic legs 
ale, occasionally light brown. Anal shield brownish. Setal pinacula small, 
easily observed, light brown; setae moderately short. Body colour pale. Spinu- 
lation of integument shnant of body colour but easily observed, the spinules 
slender. Spiracles very small, often no larger than a setal base. Anal fork 
absent. Larva moderately stout, head hypognathous. 

Comments.—Other characters as illustrated. The larvae not likely to be 
confused with those of nigricana Steph. because of the size and colour of the 
pinacula, and the SD1 and SD2 pinacula being fused on abdominal segments 1-7 
but distinct from and darker in colour than ‘the sclerotization surrounding the 


spiracle. 
Found only on the Pacific coast. 


Laspeyresia candana Forbes . 
Fig. 61 

Material Examined.—Seven larvae, possibly in last instar, labelled: Fowler; 
maple seed; 1940. In C.N.C. 

General.—Length seven or eight mm. Length and width, respectively, of 
head of six specimens averaging 0.67 mm. and 0.82 mm. Position of P* in rela- 
tion to anterior and posterior margins ranging from 24:28 to 21:29. Head 
yellow-brown, with dark pigment on ocellar area. Prothoracic and anal shields 
apparently light brown. Thoracic legs pale. Setal pinacula moderate in size, 
not conspicuous, of body colour; setae » moderately long. Spinulation of integu- 
ment easily observed, the spinules slender, the bases apparently slightly darker 
than body colour. Anal fork absent. Larva unusually stout, broad, and rather 
flat in appearance; head apparently neither definitely prognathous nor hypog- 
nathous. 

Head.—Variable in outline in dorsal view. Ocellar areas rounded. Vertical 
angle acute. Adfrontals narrow and extending to vertical angle, but adfrontal 
sutures curving inward posteriorly to meet at the coronal suture at an obtuse 
angle and not the usual acute or right angle. The distance between E? and F* 
about two-thirds that between E*s or F's. P* close to Adf? and more or less 
opposite it. A*® equidistant from A’ and A® or closer to A*. O® ventrocaudal 
to ocellus I and consistently very near to it. O* equidistant from I and III or 
slightly closer to III. Ocellus If less than its diameter from I and usually less 
than its diameter from III. Ocellus IV about equidistant from III and V. 
Spinneret three or four times as long as wide. 
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Thorax.—On prothorax, spiracle circular; SD1 usually closer to SD2 than 
to XD2 but sometimes equidistant from both; L1 equidistant from L2 and L3 
or slightly closer to L2, and in line with L2 and L3 or below. On mesothorax 
and metathorax D1 more or less dorsad of D2. 


Abdomen.—Spiracle small, and SD1 usually two or three times its diameter 
from it. Spiracle on segment 8 somewhat posterior to a mid-vertical line 
through segment, and SD1 anteroventral to the spiracle and one to two times 
its diameter from it. L1 and L2 usually ventral to spiracle but tending to be 
posterior to a vertical line through spiracle on some specimens; L1 directly dorsal 
to L2, anterodorsal to it or at times almost anterior to it. SV group on segments 
1, 2, 7, 8, and 9 often 2:3:2:1:1 or occasionally 2:2,3:2:1:1 or 2,3:2,3:2:1:1 or 
2:2,3:2,1:1:1. On segment 9, D1 and SD1 on the same pinaculum; L3 often 
absent and sometimes L2 as well; V1s apparently the same distance apart or closer 
together than those on segment 8. 


Anal Shield—More or less rounded posteriorly and _ flat dorsally. Lis 
usually farther apart than D1Is but sometimes at the same distance, and about 
as long as the anal segment. D2s less than half as long as Lis. D1s usually 
about equidistant from each other and corresponding SD1s_ but occasionally 
closer to SD1s, and about as long as D2s. 


Legs.—Coxae of metathoracic legs their own diameter or less apart. 
Thoracic legs unusually short. Claws more slender than stout; dorsal setae as 
long as or longer than claws. Crotchets uniordinal, about 20 to 25 on ventral 
prolegs, 12 to 15 on anal prolegs; crotchets ‘in situ’ oval or almost circular. 


Comments.—Larva distinguishable by its shape, and by the posterior curva- 
ture of adfrontal sutures. Found in maple seeds. 


Laspeyresia caryana Fitch 
Fig. 62 

Material Examined.—Twelve or more larvae, in a late instar, labelled: Wiggins, 
Miss.; XI-9-’°29; C. H. In U.S.N.M. 

General.—Length about 10 mm. Length and width, respectively, of head of 
four specimens averaging 1.08 mm. and 1.29 mm. Position of P" in relation to 
anterior and posterior margins of head ranging from 19:23 to 17:26. Head yellow- 
brown, with blackish pigmentation only below individual ocelli. Thoracic and 
anal shields pale, with some yellow-brown pigment. Body and legs pale. Setal 
pinacula of body colour or very slightly darker, moderate in size; setae moderate 
in length. Spinulation of integument of body colour or slightly darker, sparse, 
the spinules slender. Anal fork absent. Larva moderately stout; head hypo- 
gnathous. 

Head.—Adfrontals narrow. P! much closer to Adf? than to F!, more or less 
opposite Adf*. Spinneret about five times as long as wide. 

Prothorax.—Spiracle circular. D1s usually distinctly closer to corresponding 
D2s than to each other. 

Abdomen.—The pinacula of SD1 and SD2 fused on segments 1-7. SV group 
on segments 1, 2, 7, 8, and 9 about 2:2:2or1:1:1, but most unstable. 

Anal Shield.—D 1s consistently about equidistant from each other and corres- 
ponding SD 1s, and much shorter than SD1s. 

Comments.—Other characters as illustrated. A common pest in eastern 
Canada and the United States, feeding in the husks and fruits of hickory and pecan 
nuts (Heinrich, 1926), also inquiline in galls (Forbes, 1923). 
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Laspeyresia flavicollis Walsingham 
Fig. 63 
Material Examined.—One larva, in a late instar, and one prepared skin, labelled: 
Pithecolobium unguis-cati; H.W.C.; Sugar Loaf Key, Fla.; 5 Apr. 1945; Lot 
45-12036 S.S. 26409 Griswold 500 A. In U.S.N.M. 


General.—Length of larva seven mm. and of skin 10 mm. Length and width, 
respectively, of head on both specimens 0.80 mm. and 0.90 mm., 0.81 mm. and 
0.90 mm. Position of P! in relation to anterior and posterior margins of head 
28:35 and 26:38. Head yellow-brown, with dark pigmentation in ocellar area 
and anteriorly from postgenal juncture. Rest of body pale, with possibly some 
brownish pigmentation on shields. Setal pinacula very small, pale, of body colour; 
setae short. Spinulation of integument sparse, darker than body colour, the 
spinules slender. Anal fork present but poorly developed, prongs dark. Larva 
stout; head hypognathous. 

Comments.—Other characters as illustrated. The larva likely to be easily 
identified by the anal fork, the size of pinacula, the position of L1 and L2 on the 
abdominal segments, and the adfrontals. Probably southern in distribution. 


Laspeyresia membrosa Heinrich 
Fig. 64 
Material Examined.—Four larvae, in a late instar, labelled: Mesquite beans; 
Brownsville, Tex.; No. 25805 Lot 38-11740; 1938; CH. In U.S.N.M. 


General.—Length of largest larva about 12 mm. Length and width, respec- 
tively, of head on two specimens 0.94 mm. and 1.08 mm., 0.83 mm. and 1.03 mm. 
Position of P! in relation to anterior and posterior margins of head 33:42 and 28:38. 
Head yellow-brown to brown, with dark ocellar area and bar extending anteriorly 
from postgenal juncture. Thoracic shield pale, with some brownish pigmenta- 
tion, or brown. Thoracic legs pale to light brown. Setal pinacula large, of body 
colour on largest specimen, darker than body colour on smaller specimens. Spinu- 
lation of integument almost of body colour or darker, sparse, the spinules short. 
Anal fork absent. Larva moderately stout; head hypognathous. 

Prothorax.—Spiracle oval. SD1 closer to SD2 than to XD2. LI in a more 
or less straight line with L2 and L3 and equidistant from both. 

Abdomen.—Spiracle on segment 8 on posterior half of segment near mid- 
dorsoventral line and SD1 usually slightly anterov entral to it. L group on seg- 
ments 1-7 more or less ventral to spiracle. SV group on segments 1, 2, 7, 8, and 9 
usually 3:3:30r2:2:1. 

Anal Shield.—Rounded posteriorly. L1 as long as or longer than anal seg- 
ment. DJs almost as long as SD1s. 

Legs.—Coxae of metathoracic legs about their own diameter apart; pinacula 
of Vis not close to coxae. Crotchets biordinal. 

Comments.—Other characters as illustrated. A larva with these distinct 
characteristics: ocelli which are unusually large in proportion to the head and set 
close together; pinacula of V1s on thorax not close to or fused with coxae; the 
anal shield unusually broad in respect to its length; the crotchets biordinal and 
at times almost or quite forming a mesal penellipse on ventral prolegs. 


Larvae in pods of mesquite. 
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Laspeyresia Hubner, Group 4 
Species included: L. lautiuscula Heinr., Laspeyresia sp. A group which 
probably has the same origin as the previous one but is separated from it by the 
unusually large and plate-like setal pinacula. A tendency of the crotchets to 
shorten on the lateral side of the ventral prolegs is noticeable here as well as in 
Grapholitha and Laspeyresia, group 3. 


Key to Species 
Anal fork absent; pinacula of Dis and D2s, respectively, on dorsum often fused; a twig 
borer on willow lautiuscula Heinr. 


Anal fork present; pinacula of D1s and D2s on dorsum not fused; in aphid galls on poplar 
Lespeyresia sp. 


Laspeyresia lautiuscula Heinrich 
Fig. 65 

Material Examined.—Two larvae, in last instar, labelled: Willow (twig- 
borer); Seattle, Wash.; 15 Mar. 1945; Lot 45. 9841 S.S. 25756; C. H. Larvae 
and associated adults in U.S.N.M. 

General.—Length about 10 mm. Length and width, respectively, of head 
on one specimen 0.86 mm. and 1.07 mm. Position of P' in relation to anterior 
and posterior margins of head 31:37. Head yellow-brown, likely to be over- 
laid with a slightly darker pattern, and with blackish pigmentation in ocellar 
area and at postgenal juncture. Thoracic and anal shields brown. Legs light 
brown. Setal pinacula extremely large and plate-like, brown, each pair on 
dorsum often fused and those of SD1 and SD2 on abdominal segments 1-8 fused 
and almost entirely surrounding spiracle; setae moderately short. Spinulation 
of integument slightly darker than body colour, easily observed, sparse, the 
spinules slender. Body colour pale. Anal fork absent. Larva moderately 
slender; head hy pognathous. 

Comments.—Other characters as illustrated. 


Laspeyresia sp. 

Material Examined.—Two |arvae, labelled: larvae from poplar-aphid galls; 
Grantham, Alberta; August 1954. Collector Alex. M. Harper, Lethbridge, 
Alberta. In C.N.C. 

Comments.—A species very closely related to L. lautiuscula Heinr., with the 
following differences: the anal fork present, poorly developed but easily ob- 
served; the setal pinacula on dorsum very large but not fused, and those of SD 
group only partially surrounding the spiracle; the crotchets distinctly biordinal. 


Laspeyresia Hibner, Group 5 
Species included: Laspeyresia leguminis Heinr. This group, like group 4, 
is probably of the same origin as Grapholitha and Laspeyresia, group 3, or a 
derivative of them, but is more specialized in that the Spiracle on segment 8 has 
moved posteriorly to a position near the caudal margin. 


Laspeyresia leguminis Heinrich 
Fig. 66 
Material Examined.—One larva in a late instar and two in a younger instar, 
labelled: string beans; Peru; 6 Mar. 1952; 52-2428; Houston 6457; H.W.C. Two 
prepared skins of larvae in a late instar, labelled: string beans; Mexico; 16 Dec., 
1946; Brownsville No. 63507 Lot No. 47-1033; H.W.C. In U.S.N.M. 
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General.—Length of largest larva about 13 mm. Length and width, respec- 
tively, of head on two specimens in a late instar 1.19 mm. and 1.44 mm., 1.21 mm. 
and 1.29 mm. Position of P' in relation to anterior and posterior margins of head 
21:27 and 19:30. Head brown, with dark pigmentation at postgenal juncture 
but none in ocellar area. Thoracic and anal shields and thoracic legs brown. 
Setal pinacula large, distinct, brown; setae moderately short. Spinulation of 
integument sparse, darker than body colour, distinct, the spinules slender. Anal 
fork absent. Larva probably slender. 

Head.—Ocellar area rounded. Vertical angle acute. Adfrontals tapering 
slightly anteriorly. Ocelli small and spaced rather far apart, especially II and 
Ill. ©' closer to III than to I or between II and III. Spinneret about 51 times 
as long as wide 

Abdomen.—Spiracle on segment 8 distinctly on posterior half of segment 
near caudal margin, and SD1 slightly anteroventral to it and about twice its 
diameter from it. L1 and L2 more or less ventral to spiracle; L2 usually antero- 
dorsal to L1, but anterior to it on segment 8. On segment 9, L2 always on its 
own pinaculum and L3 sometimes absent. 

Anal Shield.—Rounded posteriorly or truncated. L1s about as long as anal 
segment. D2s about half as long as Lis. D1s closer to corresponding SD1s 
than to each other and about as long as D2s. 

Legs.—Coxae of metathoracic legs about their own diameter apart, or more 
on the larvae in a younger instar. Pinacula of Vis not fused with the coxae. 
Crotchets biordinal, about 20 to 30 on ventral and 10 to 15 on anal prolegs. 

Comments.—Other characters as illustrated. A pest of beans of all varieties 
— lima beans, string beans, and soy beans, probably with a w ide distribution in 
Central and South America (Heinrich, 1943). 


Gymnandrosoma Dyar 

The larvae of Gynmandrosoma, Cry ptophlebia, Ecdytolopha, and Pseudo- 
galleria are highly specialized borers which are not only closely related to each 
— but are also undoubtedly related, although less closely, to the larvae of 

Laspeyresia leguminis Heinr., Laspeyresia, group 4, and the more generalized 
Grapholitha and Laspeyresia, group 3. The following characters and others, 
occurring occasionally in the latter groups, are well-defined in the former: 
spiracle on segment 8 near the caudal margin; pinacula large; crotchets distinctly 
shorter laterally on the ventral prolegs (not so apparent on Pseudogalleria) ; 
ocelli spaced rather far apart and larger than usual. 

The former, Gymmnandrosoma, etc., can easily be separated from all other 
olethreutids, except L. legwminis Heinr., by two characters: in SV group on 
abdominal segments 1, 2, 7, 8, and 9 where only two setae are present, SV2 
always present and SV3 always absent; spiracle on segment 8 near the caudal 
margin. The fact that the crotchets on the ventral prolegs number more than 
30, and those on the anal prolegs more than about 15 separates them from 
L. leguminis Heinr. 

Species included: Gymmandrosoma sp. probably aurantianum da Costa Lima 
and Gymmandrosoma sp. If the examination of the larvae of more species in- 
dicates that this is a distinct genus, it can probably be separated from Ecdytolopha 
and Pseudogalleria by a combination of two characters: D2s on segment 8 with 
no tendency to be closer together than D1s,; V1s on segment 9 more or less twice 
as far apart as those on segment 8. These characters, however, will not separate 
it from all specimens of species in the genus Crytophlebia. 
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Gymnandrosoma sp. (probably aurantianum da Costa Lima) 
Fig. 67 
Material Examined.—Six larvae, in a late instar, labelled: Orange; K. & C. 
Brazil No. 67, 84, 28, 54, 31, 144, 163; Campo Gande, Pernambuco & liguassu, 
Brazil; Nov. 1931; C.H. In U.S.N.M. No adults associated with larvae. 


General.—Length of largest larva 16 mm. Length and width, respectively, 
of head on three specimens: 1.23 mm. and 1.43 mm.; 1.23 mm. and 1.33 mm.; 1.23 
mm. and 1.36 mm. Position of P" in relation to anterior and posterior margins of 
head 21:29, 20:30, and 20:30. Head yellow-brown, with darker pigmentation 
in ocellar area and at postgenal juncture. Thoracic shield yellowish or yellow- 
brown. Anal shield yellow-brown or brown. Thoracic legs pale. Body colour 
pale. Setal pinacula large, darker than body colour, usually very distinct; setae 
moderate in length. Spinulation of integument sparse, easily seen, the spinules 
slender. Anal fork absent. Larva slender; head hypognathous. Coxae of meta- 
thoracic legs about their own diameter apart, and pinacula of V1s close to but 
not fused with them. 

Comments.—The ocelli apparently larger in proportion to the size of the head 
than those in Ecdytolopha and Pseudogalleria. Spiracles oval or circular. V1s 
on segment 9 about twice as far apart as those on segment 8. D2s on segment 8 
with no tendency to be closer together than Dis. D2s on anal shield almost as 
long as L1s; D1s consistently closer to corresponding SD1s than to each other. 


Other characters as illustrated. 

About 12 larvae in U.S.N.M. labelled: cocoa bean-pod; Venezuela; 4 April 
1941; Lot 41-5176 N.4 No. 89214; H.W.C. appeared to be of the same species as 
the above. 


Gymnandrosoma sp. 
Fig. 68 
Material Examined.—Two larvae, one in a late instar, labelled: Guava (in 
fruit); Puerto Rico; 19 Aug. 1948; 48-9424, N.Y. 100131; H.W.C. In U.S.N.M. 


General.—Length of larger larva about 12 mm.; length and width, respec- 
tively, of head 1.30 mm. and 1.59 mm. Position of P* in relation to anterior and 
posterior margins of head 23:29. Head yellow-brown, with dark pigmentation 
in ocellar area and at postgenal juncture. Thoracic shield yellow-brown, or brown 
on larva in younger instar. Anal shield brown. Thoracic legs pale. Setal pin- 
acula large, conspicuous, brownish; setae moderately short. Spinulation of inte- 
gument darker than body colour, the spinules short, with bases somewhat enlarged, 
easily observed. Anal fork absent. Larva moderately slender; head hypogna- 
thous. Coxae of metathoracic legs about their own diameter apart, and pinacula 
of Vis close but not fused with them. 


Comments.—The ocelli possibly larger in proportion to the size of the head 
than in Ecdytolopha and Pseudogalleria. Spiracles ovalor circular. Vis on 
segment 9 about twice as far apart as those on segment 8. D2s on segment 8 with 
no tendency to be closer together than D1s. D2s on anal shield much shorter 
than Lis; Dis as long as D2s, and probably consistently closer to corresponding 
SD 1s than to each other. 


Other characters as illustrated. 


The larva easily identified by the extra seta in the SV group on the ventral 
prolegs, and by the integument. 
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Cryptophlebia Walsingham 


Species included: C. illepida Btlr., C. ombrodelta Lower, C. sp. nr. encarpa 
Meyr., C. leucotrata Meyr. (Bradley, 1953). Although these species are not 
found on the North American continent, they are mentioned here since an exami- 
nation of the larvae indicates so clearly their close relationship with Gymnandro- 
soma, Ecdytolopha, and Pseudogalleria. Actually no good character could be 
found to separate them from the Gymnandrosoma group. 


Cryptophlebia illepida Butler 

Four larvae (13 or 14 mm.), labelled: Macadamia nuts; Honolulu, 1949; 
W.H.C. In U.S.N.M. Characteristics: spiracle apparently oval; V1s on segment 
9 slightly farther apart than or twice as far apart as those on segment 8; SV group 
on segments 1, 2, and 7 usually 3:3:3 and on 9 a single seta; D2s on segment 8 with 
no tendency to be either closer together or farther apart than D1s; anal fork 
absent; crotchets numerous, biordinal or even triordinal, noticeably short laterally 
on the ventral prolegs, even forming a mesal penellipse on some of the prolegs. 


Cryptophlebia ombrodelta Lower 
Three larvae (18 or 20 mm.), labelled: Cassia bicapsularis;, Java; 1954; H.W.C. 
In U.S.N.M. Characters probably as for C. illepida Btlr. but indications of an 
anal fork on some of the specimens. 


Cryptophlebia sp. near encarpa Meyrick 


Seven larvae (12 or 13 mm.), labelled: Argyroploce sp. = nr. encarpa Meyr.; 
Averrhoa belimbi; Java; 1954; H.W.C. In U.S.N.M. 


Cryptophlebia leucotrata Meyrick 

One larva (11 mm.), labelled: Argyroploce leucotrata Meyr.; egg plant (ship 
stores); Cape Verde Isl.; H.W.C. In U.S.N.M. 

In both the above species: spiracle apparently more or less circular; anal fork 
present, poorly developed in the former and moderately so in the latter; SV 
groups on segments 1, 2, and 7 unstable but less in number than in illepida and 
ombrodelta; D2s on segment 8 possibly slightly farther apart than D1s. 


Ecdytolopha Zeller 


Species included: E. insiticiana Zell., E. sp. probably mana Kft. Two 
characters distinguish this genus: D2s on segment 8 tend to be closer together 
than Dis, and Vis on segment 9 are the same distance apart, or slightly closer 
together, than those on segment 8. 


Ecdytolopha insiticiana Zeller 
Fig. 69 

Material Examined.—Four larvae, two in last instar and two in an earlier 
instar, labelled: 28-VIII-56; Robinia sp. (upper branches); Sheridan Nsy., 
Toronto, Ont.; 56-432; M.M. In C.N.C. Numerous others in larval collection 
of U.S.N.M. 

General.—Length of larvae in last instar about 18 to 20 mm. Length and 
width, respectively, of head on one specimen in last instar and two in an earlier 
instar: 1.79 mm. and 2.10 mm.; 1.46 mm. and 1.66 mm.; 1.53 and 1.78 mm. 
Position of P* in relation to anterior and posterior margins of head 28:44, 19:40, 
and 23:39. Head yellow-brown, clear or overlaid with a darker pattern. 
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Thoracic and anal shields and thoracic legs yellow-brown. Setal pinacula un- 
usually large and easily observed, grading from almost body colour to very 
dark in freshly preserved specimens; setae short. Spinulation of integument 
dense and darker than body colour, the spinules short. Body colour of living 
specimens in late instar bright red, and of freshly preserved specimens mahogany 
red, but body colour lacking any indication of reddish pigment in larvae that 
have been preserved for some years. Anal fork absent. Larva moderately 
slender, stout in late last instar; head hypognathous. 

Head.—Dorsal surface curved sharply downward posteriorly. Vertical 
angle acute. Postclypeus and frons extending about three-quarters of distance 
to vertical angle. Adfrontals almost as broad anteriorly as posteriorly and ex- 
tending to vertical angle. P* closer to Adf? than to F'. A? closer to A? than 
to A*. O®* ventral to ocellus I. O* slightly closer to , ocellus III than to I. 
Ocellus II usually less than its diameter from I and closer to I than to III, but 
occasionally equidistant from both. Ocellus IV closer to III than to V. Ocelli 
spaced rather far apart. Spinneret four to +4 times as long as wide, or slightly 
longer in younger instars. 

Thorax.—On_prothorax, spiracle circular or oval; SD1_ usually closer to 
SD2 than to XD2; D1 slightly anterior to a straight line joining D2s; LI slightly 
below a straight line joining L2 and L3 and usually slightly Closer to L2 than 
to L3. On mesothorax and metathorax D1 dorsad of D2. 

Abdomen.—Spiracle small, and SD1 two or three times its diameter from 
it, or more in younger instars. Spiracle on segment 8 more or !e%s circular, 
near caudal margin, SD1 anteroventral to it and about three time; its narrowest 
diameter from it. D2s on segment 8 tending to be closer together than Dts. 
L1 and L.2 more or less directly ventral to spiracle except on segment 8; L2 
anterodorsal or anterior to L1 on segments 1-7, and anterior or even slightly 
anteroventral to L1 on segment 8. SV group on segments 1, 2, 7, 8, and 9 usually 
3:3:3:2:2 or sometimes 3:3:2:2:2. On segment 9, D1! and SDI on the same 
pinaculum,; L1 equidistant from L2 and L3 or slightly closer to L2; Vis more or 
less the same distance apart as those on segment 8. 

Anal Shield.—Rounded posteriorly. Ls usually slightly farther apart than 
Dis and about as long as anal segment. D2s short, about one-third as long as 
Lis. DJs shorter than SD1s, which are about as long as LIs. ‘4 

Legs.—Coxae of metathoracic legs about their own diam-ter apart. Finacuh 
of Vis very close but not fused to coxae. Thoracic le is short. Claws curved, 
neither slender nor stout; dorsal setae as long as or longer than claws. Crotchets 
irregularly uniordinal or biordinal, about 40 or 45 on ventral prolegs, 20 or 25 
on anal prolegs; crotchets ‘in situ’ ovoid. 

Comments.—A stem borer, only in new growth, forming an elongate gall. 
Of considerable economic importance. Larvae to be found in n-a‘ly all sta: res 
from late May to early November (Heinrich, 1926). Hosts: Robinia and 
possibly W isteria spp. Of wide distribution. 


Eedytolopha sp. probably mana Kearfott 
Fig. 70 


Material Examined._Two larvae, one in last instar, labelled: hackberrvy 
(leaf-gall); Brownsville, Tex.; No. 58834 Lot 45-9929; 20-IV-45; C.H. In 
U.S.N.M. 

General.—Length of larva in last instar 12 mm.; length and width, res- 
pectively, of head 1.01 mm. and 1.19 mm.; ; position of P* in relation to anterior 
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and posterior margins of head 7:9. Head yellow-brown, with some darker 
pigmentation at postgenal juncture and in ocellar area. Thoracic shield and legs 
yellowish. Setal pinacula moderate in size; setae moderately short. Spinulation 
of integument apparent. Some crimson colouring on younger of two specimens. 
Anal fork absent. Larva moderately slender; head hypognathous. 

Head.—Adfrontals tapering anteriorly and extending to vertical angle. 
Vertical angle acute. P* closer to Adf* than to F'. A? tending to be closer to 
A' than to A*. ©? almost ventral to ocellus I. O* closer to ocellus III than to 
I. Ocellus II less than its diameter from I, and closer to it than to III. Ocellus 
IV closer to III than to V. Spinneret five or six times as long as wide. 

Thorax.—On prothorax, spiracle more circular than oval; SD1 usually closer 
to SD2 than to XD2; D1s apparently distinctly closer to D2s than to each other; 
L1 slightly below a straight line joining L2 and L3, and equidistant from both 
or slightly closer to L2. On mesothorax and metathorax D1 dorsad of D2. 

Abdomen. -Spirscle small, and SD1 three or more times its diameter from it. 
Spiracle on segment 8 near caudal margin, and SD1 more or less anterior to it and 
three or four times its diameter from it. D2s on segment 8 slightly closer 
ey than Dis. An extra seta sometimes present on pinaculum with L1 and 
L.2; L2 anterodorsal cr anterior to L1 on segment 8. SV group on segments 7, 
8, and 9 usually 2:1:1, and on segments 1 and 2 few in number and unstable. 
On segment 9, D1 and SD1 on the same pinaculum, L3 absent; Vls more or 
less the same distance apart as those on segment 8. 

Anal Shield.—Rounded posteriorly. Lis apparently about the same distance 
apart as D1s and about as long as anal segment. D2s less than half as long as 
Lis. Dis distinctly closer to corresponding SDis than to each other and 
shorter than SDs. 

Legs.—Coxae of metathoracic legs about their own diameter apart. Thoracic 
legs short. Claws curved; dorsal setae as long as claws. Crotchets biordinal, but 
noticeably uniordinal and short laterally on the ventral prolegs, about 35 on the 
ventral and 20 on the anal prolegs; crotchets ‘in situ’ more ovoid than circular. 

Comments.—Larva easily distinguished from that of insiticiana Zell. by: size; 
shape of adfrontals; probably the length of spinneret, size of pinacula; number 
of setae in SV groups on abdominal segments 1, 2, 7, 8, and 9; absence of L3 
on segment 9; and probable position of D1 on the anal segment. 


Pseudogalleria Ragonot 
Species included: P. inimicella Zell. The single species in this genus bears 
the same relation to the Gymnantvoseme-Eenyeanngen group as does Histrico- 
phora to Epiblema, group 2, and Thiodia, group 1. The shape of the head, the 
adfrontals broader anteriorly than posteriorly, and the shape of the larva suggest 
a still more specialized dev elopment than in the others in the group. 


Pseudogalleria inimicella Zeller 
Fig. 71 

Material Examined.—Four larvae, two in last instar and two in an earlier 
instar, labelled: Vineland, Ont.; W. L. Putman; 1936; Pseudogalleria inimicella 
Zell.; in stems and rootstalks of Smilax herbacea; 4 x 56. In C.N.C. 

General.—Length of larvae in last instar 17 mm. and 19 mm. Length and 
width, respectively, of head on both specimens 1.45 mm. and 1.66 mm., 1.35 mm. 
and 1.61 mm. Position of P" in relation to anterior and posterior margins of head 
28:31 and 27:28. Head yellow-brown, but much darker on postclypeal area, 
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labrum and mandibles. Thoracic shield and legs and anal shield yellowish. 
Setal pinacula extremely large, especially so on dorsum of segment 8, of body 
colour or darker than body colour; setae very short, except on ninth and anal 
segments, where they are moderate in length. Spinulation of integument dense, 
of body colour, the length of spinules not apparent. Body colour very pale. 
Anal fork absent. Larva unusually slender, and almost the same width from 
the head to the caudal margin of segment 8; head hypognathous. 


Head.—Unusually spherical, and dorsal surface curved sharply downward 
posteriorly. Ocelli scarcely apparent in dorsal view. Vertical angle acute. 
Postclypeus and frons extending two-thirds or less of the distance to vertical 
angle. Adfrontals broadest anteriorly, narrowing posteriorly, and meeting 
coronal suture some distance from vertical angle. The distance between E* and 
F' three-quarters or more that between E’s or F's. P* closer to Adf? than to 
F*, and at the apex of a distinctly acute angle formed with Adf* and P? as a 
result of P* being almost directly posterior to P* in position. A* most often 
closer to A' than to A*, O# ventral to ocellus I. O* close to ocellus III, some- 
times almost between it and ocellus II. Ocellus II usually less than its diameter 
from I and about its diameter from III. Ocellus IV closer to III than to V. 
Ocelli spaced rather far apart. Spinneret about seven or eight times as long 
as wide. 


Thorax.—On prothorax, spiracle distinctly oval; SD1 usually closer to SD2 
than to XD2, occasionally equidistant from both, but SD2 always closer than 
SD1 to spiracle; L1 in almost a straight line with L2 and L3 and slightly closer 
to L2 than to L3. On mesothorax and metathorax D1 dorsad of D2. 


Abdomen.—Spiracle small, and SD1 two or three times its diameter from 
it. Spiracle on segment 8 distinctly oval and near caudal margin, and SD1 
somewhat anteroventral to it and about three times its narrowest diameter from 
it. L1 and L2 more or less directly ventral to spiracle except on segment 8, 
where they are ventral to SD1; L2 usually anterodorsal to L1, but sometimes 
almost directly anterior to L1 on segment 8. SV group on segments 1, 2, 7, 8, 
and 9 often 3:3:3:2:2 but unstable, and occasionally 3,2:3,2:3,2:2:2, or 
3,2:3:3,2:2,1:1 or other combinations. On segment 9, D1 and SD1 usually on 
the same pinaculum, but D1 occasionally on its own pinaculum and closer to D2 
than to SD1; L1 about equidistant from L2 and L3, or closer to L2 than to 
L3; Vis about the same distance apart or slightly farther than those on seg- 
ment 8. 


Anal Shield.—Rounded posteriorly. Lis about the same distance apart as 
Dis, and about as long as anal segment or slightly longer. D2s two-thirds or 
more as long as Lis. D1s much closer to corresponding SD1s than to each other 
and only slightly shorter than SD1s. 

Legs.—Coxae of metathoracic legs less than their own diameter apart. 
Thoracic legs short. Claws intermediate between slender and stout; dorsal 
setae as long as claws. Crotchets long and unevenly uniordinal or biordinal, 
about 45 on ventral prolegs and 25 on anal prolegs; crotchets ‘in situ’ ovoid. 


Comments.—A borer in the stem and rootstalks of Sznilax. 


Meillissopus Riley 
Species included: M. latiferreanus Wishm. Probably of the same origin as 
the Grapholitha group; separated from it by the characters listed in the key. 
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Mellissopus latiferreanus Walsingham 
Fig. 72 

Material Examined.—Five larvae, in last instar, labelled: Niagara, Ont.; W. 
L. Putman; 1935; on Quercus rubra; 3 x 40. In C.N.C. Larvae in filbert nuts, 
labelled Var. C, in collection of U.S.N.M. 

General.— —Length 12 to 15 mm. Length and width, respectively, of head 
of the five specimens averaging 1.18 mm. and 1.37 mm. Position of P' in relation 
to anterior and posterior margins of head ranging from 19:31 to 19:26. Head 
yellow-brown, with darker pigmentation on ocellar area. Thoracic and anal 
shields yellowish or brownish. Thoracic legs pale. Setal pinacula moderate in 
size, of body colour or light brown; setae moderately long. Spinulation of 
integument easily observed, the spinules apparently longer and darker on some 
specimens than others. Anal fork absent. Larva stout; head hy pognathous. 


Head.—Ocellar areas rounded (often more rounded than in illustration). 
Vertical angle acute. Adfrontals narrow and extending to vertical angle. The 
distance between E? and F! about two-thirds that between E*s or F's. P? very 
close to Adf?, at times directly opposite it. A* usually somewhat closer to A? than 
to A® but not distinctly so. O* ventrocaudal to ocellus I. Ot much closer to 
ocellus III than to I. Ocellus II usually less than its diameter from I and III. 
Ocellus [V about equidistant from III and V. Spinneret four or five times as 
long as wide. 

Thorax.—On prothorax, spiracle circular; SD1 usually closer to SD2 than to 
XD2 but occasionally equidistant from both; L1 equidistant from L2 and L3 or 
very slightly closer to L2, and more or less in a straight line with them. On 
mesothorax and metathorax D1 more or less dorsad of D2. 

Abdomen —Spiracle small, and SD1 usually about two or three times its 
diameter from it. Spiracle on segment 8 tendirig to be posterior to a mid- 
dorsoventral line, and SD1 anterior or slightly anteroventral to the spiracle and 
about 14 or two times its diameter from it. L1 and L2 more or less ventral to 
spiracle. SV group on segments 1, 2, 7, 8, and 9 usually 3:3:2:1:1 but unstable, 
especially on the first two segments, and occasionally 2:2,3:2:2,1:1 or 3,2:3,2:2:1:1 
or other combinations. On segment 9, D1 and SD1 on the same pinaculum; 
LI more or less equidistant from L2 and L 3, or L3 sometimes distant from L1 
and L.2 and on its own pinaculum;, V1s on segment 8 ssonalfy to move much 
closer to SV Is than is usual, and those on segment 9 occasionally following suit. 

Anal Shield.—Rounded posteriorly. L1s usually farther apart than D1s and 
as long as or longer than anal segment. D2s less than half, often one-third, as 
long as Lis. Dis more or less equidistant from each other and corresponding 
SD1s, and varying in length from as short as D2s to almost as long as SD1s. 

Legs.—Coxae of metathoracic legs distinctly more than their own diameter 
apart, and pinacula of Vis not fused with coxae. Thoracic legs short. Claws 
neither distinctly slender nor stout; dorsal setae longer than claws. Crotchets 
uniordinal, about 25 or 35 on ventral prolegs, 15 or 20 on anal prolegs; crotchets 
“in situ” oval or almost circular. 

Comments.—In oak acorns, oak leaf galls caused by Besbicus mirabilis (D. 
Evans, unpublished note), beech nuts, and chestnut burrs (Heinrich, 1926). 
Of general distribution. 


Dichrorampha Guenée 


Species included: D. bittana Busck. Unfortunately the larvae of only one 
species has been examined, so that it is difficult, if not impossible, to judge the 
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generic characters of the group. The following are suggestions: head spherical 
in outline from a dorsal view; L3 on the meso- and meta-thorax equidistant 
from SD1 and L1; spiracles small and circular; spiracle on segment 8 distinctly 
on the posterior half but not near the caudal margin of segment, D2s on segment 

8 closer together than D1s; pinacula of Vis on thorax fused with coxae. The 
im of the head and the spiracle on the posterior half of segment 8 suggest 
a certain amount of specialization in this group. 

The larvae are apparently root and shoot borers in Compositae (Heinrich, 
1926). 

Dichrorampha bittana Busck 
Fig. 73 

Material Examined.—Five \arvae, four probably in last instar, labelled: Vine- 
land, Ont.; W. L. Putman; 1936; probably Dichrorampha bittana Bsk.; in root- 
stalks of Aster sp. near A. lateriflorus; 4 x 66. Larvae and associated adult 
in C.N.C. 

General.—Length seven or eight mm. Length and width, respectively, of 
head of last-instar specimens averaging 0.86 mm. and 0.99 mm. Position of P* 
in relation to anterior and posterior margins of head ranging from 30:39 to 
26:42. Head yellow-brown, with darker pigmentation on postclypeal area, 
labrum, mandibles, ocellar area and at postgenal juncture. Body very pale, 
apparently more or less concolorous. Setal pinacula large, not easily observed, 
of body colour; setae moderately short. Spinulation of. integument apparently 
dense, of body colour, the spinules difficult to observe but apparently short. 
Anal fork absent. Larva moder rately stout; head hypognathous. 

Head.—In dorsal view unusually rounded in outline, with ocellar area scarcel 
apparent and vertical angle more or less acute. Adfrontals narrow and wets 4 
ing to vertical angle. The distance between E2 and F' two-thirds or more that 
between Es or F's. P* closer to Adf? than to F’. A? usually slightly closer 
to A! than to A*. O® more ventral than caudal to ocellus I. O' very ‘close to 
ocellus III. Ocellus I less than its diameter from I and III. Ocellus IV about 
equidistant from Hl and V. All ocelli about equal in size, rather close together, 
and consistent in positions. Spinneret about seven times as long as wide. 

Thorax.—On prothorax, SD1 usually slightly closer to SD2 than to XD2 
but sometimes equidistant from both; Dis alw ays much closer to corresponding 
D2s than to each other; LI equidistant from L2 and L3 or slightly closer to L2, 
and below a straight line joining L2 and L3. On mesothorax and metathorax 
D1 more or less dorsal to D2. 

Abdomen.—Spiracle small, SD1 about three or four times its diameter from it 
except on segment 8. Spiracle on segment 8 distinctly on posterior half of 
segment, and ‘SDI slightly anteroventral to it and about twice its diameter from 
it. D2s on segment 8 w ‘ith a tendency to be slightly closer together than D1s. 
L1 and L2 more or less directly ventral to spiracle except on segment 8, where 
they are ventral or possibly anteroventral to SDI. SV group on segments 1, 
2, 7, 8, and 9 usually 2:2:2:2:1. On segment 9, D1 and SD1 on the same 
pinaculum; L1 equidistant from L2 and L3: Vis usually much farther apart 
than those on segment 8, but one specimen with V1s apparently about the same 
distance apart on both segments. 

Anal Shield.—Rounded or truncated posteriorly; Lis about the same distance 
apart as D1s, and about as long as anal segment or slightly longer. D2s one-half 
or more as long as Lls; Dis much closer to corresponding SDis than to each 
other, and very short. 
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Legs.—Coxae of metathoracic legs their own diameter or less apart, and 
pinacula of Vis fused to coxae. Thoracic legs short. Claws curved, stout; 
dorsal setae longer than claws. Prolegs short. Crotchets uniordinal, about 20 
to 30 on ventral prolegs and eight to 12 on anal prolegs; crotchets ‘in situ’ ovoid. 


Ofatulena Heinrich 


Species included: O. duodecemstriata Wlshm. The characters as listed in 
the key will probably distinguish this small genus. 


Ofatulena duodecemstriata Walsingham 
Fig. 74 

Material Examined.—Four larvae, probably in last and second last instar, 
labelled: in mesquite beans; El Paso Hills, Tex.; 12 July 1943; Lot 43-8513; El 
Paso No. 38452; H.W.C. In U.S.N.M. 

General.—_Length of largest larva about 12 or 14 mm. Length and width, 
respectively, of head on two specimens 1.01 mm. and 1.20 mm., 0.89 mm. and 
1.00 mm. Position of P* in relation to anterior and posterior margins of head 
33:47 and 28:43. Head yellow-brown, or yellow-brown patterned with brown 
(pale along adfrontal sutures as indicated by dotted line in illustration), dark 
pigmentation in ocellar area and occasionally at postgenal juncture. Thoracic 
shield pale, occasionally with some light brown pigment. Remainder of body 
and legs pale, concolorous. Setal pinacula small, of body colour; setae short. 
Spinulation of integument slightly darker than body colour, easily observed, the 
spinules slender. Anal fork absent. Larva moder ately slender to moderately 
stout; head hypognathous. 


Head.—Ocellar area more angular than rounded. Adfrontals of about the 
same width anteriorly and posteriorly. Vertical angle acute. P' closer to 
Adf? than to F'. O' close to ocellus Hil. Ocelli large, convex, and, except for 
VI, much less than their diameter apart. Spinneret about 55 or six times as 
long as wide. 

Thorax.—On prothorax, spiracle more nearly oval than circular; SD1 usually 
equidistant from SD2 and XD2, but occasionally closer to SD2; L I about equi- 
distant from L2 and L3, and in a straight line with them. On meso- and meta- 
thorax L1 and L2 on individual pinacula. 


Abdomen.—Spiracle more nearly oval than circular, and SD1 three or four 
times its diameter from it. Spiracle on segment 8 with a strong tendency to 
move onto posterior half of segment, and SD1 anterior or anteroventral to it 
and about two to four times its diameter from it. L1 and L2 more or less 
ventral to spiracle, and L2 dorsal to L1. SV group on segments 1, 2, 7, 8, and 
9 numbering 3:3:3:2:2 and apparently stable. On segment 9, D1 and SD1 on 
the same pinaculum, Vis farther apart than those on segment 8. 


Anal ShieldRounded posteriorly. L1s slightly longer than anal segment. 
D2s about one-quarter or less as long as Lis. SD1s about the same length as 
Lis. D2s slightly shorter than SD1s, and about equidistant from each other and 
corresponding SD1s. 

Legs.—Claws moderately slender; dorsal setae of unequal length, the outer 
one almost as long as claw, the inner one shorter. Crotchets unevenly uniordinal, 
or biordinal, about 25 to 35 on ventral prolegs, and 15 or 20 on anal prolegs. 
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Epinotia Hubner, Group 2 


Species included: E. ruidosana Heinr., E. heucherana Heinr. The highly 
specialized characters of the head, developed for mining the leaves of the host, 
distinguish this group from any other in the olethreutids, but the remaining 
characters suggest a primitive origin and no connection with the main Epinotia 
group (group 7). It may be that the shape of the head in first-instar larvae 
will indicate more clearly the origin of this group. 


Epinotia ruidosana Heinrich 
Fig. 75 
Material Examined.—Three larvae, in various instars, labelled: mining leaves 
of geranium; Ruidosa Canyon, Lincoln Natl. For., N. Mex.; Oct. 3, 1916; C. H. 
colr; Hopk. U.S. 13972; C. H. Type material. In U.S.N.M. Food plant 
Heuchera wootoni known as ‘alum root’ (Heinrich, 1923). 


General.—Length of largest larva about eight mm. Length and width, res- 
pectively, of head on the two largest specimens 0.64 mm. and 0.89 mm., 0.46 mm. 
and 0.63 mm. Position of P* in relation to anterior and posterior margins of 
head 21:30 and 16.5:20.5. Head brown, with some darker pigmentation in 
ocellar area and sometimes at postgenal juncture. Thoracic and anal shields, 
legs, brown. Setal pinacula of body colour, perhaps slightly darker, moderately 
small; setae moderately short. Spinulation of integument dense, darker than 
body colour, the spinules short. Anal fork absent. Larva moderately stout; 
head hypognathous. 

Head.—Much broader than long, and distinctly broader posteriorly than 
anteriorly. In dorsal view, ocellar areas more nearly rounded than angular, and 
vertical angle a right angle or obtuse. Adfrontals extending to vertical angle 
and tapered anteriorly. P' much closer to Adf* than to F'. P® lateral and 
only slightly posterior to P’, and spaced an unusually long distance from it. A? 
more or less equidistant from A‘ and A*. O* more or less equidistant from 
ocelli I and Ill. All ocelli, except VI, somewhat less than their own diameter 
apart, but not close together. Ocelli II], 1V and V not noticeably larger than 
the others. Ocellus VI more than its diameter from IV and V. Spinneret about 
44 times as long as wide, the tip rounded and also apparently broadened slightly. 
Basal segment of labial palp short in proportion to length of spinneret. 


Prothorax.—Spiracle circular. XD1s much closer to corresponding XD2s 
than to each other. DJs closer to corresponding D2s than to each other on 
these specimens. SD1 closer to SD2 than to XD2. LI closer to L2 than to 
L3 and below a straight line joining L2 and L3. 


Abdomen.—Spiracle small, and SD1 about 2} or three times its diameter from 
it except on segment 8. SD1 on segment 8 anterodorsal to spiracle and about 
its diameter from it. D2s on segment 8 about the same distance apart as D1s 
on all three specimens. L1 and L2 more or less directly ventral to spiracle on 
segments 1-7. SV group on segments 1, 2, 7, 8, and 9 usually 2:2:2:2:2. On 
segment 9, L group unstable and all setae occasionally present on one pinaculum, 
or L3 on its own pinaculum, or L3 absent, or L2 and L3 absent; Vis the same 
distance apart as those on segment 8. 


Anal Shield.—Rounded posteriorly. Lis about as long as anal segment. 
D2s short. 
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Legs.—Coxae of metathoracic legs their diameter or less apart. Claws 
moderately slender; dorsal setae about as long as claws. Crotchets unevenly 
uniordinal, about 25 or 30 on ventral prolegs and 20 on anal prolegs of largest 
specimen. 

Comments.—A blotch miner in the leaves of its host (Heinrich, 1923). 
Western in distribution. 


Epinotia heucherana Heinrich 
Fig. 76 

Material Examined.—Six or eight larvae, presumably not in last instar, 
labelled: Heuchera americana; Rosslyn, Va.; Carl Heinrich-Hopk. U.S. No. 
13981; Oct. 22/17. Type material. in U. SN. M. 

General.—Length of largest larva five mm. Length and width, respectively, 
of head on three specimens: 0.42 mm. and 0.56 mm.; 0.38 mm. and 0.51 mm.; 0.37 
mm. and 0.50 mm. Position of P! in relation to anterior and posterior margins 
of head 15:19, 14:17, and 13:17. Head brown, usually with black ocellar area. 
Thoracic shield brown. Anal shield and thoracic legs probably brown. Body 
bright reddish or pale in colour. When full fed, the larva a deep uniform red 
with jet black head and thoracic shield (Heinrich, 1923). Spinulation of in- 
tegument sparse on these specimens, darker than body colour. Anal fork absent. 
Larva slender; head intermediate between prognathous and hypognathous. 

Comments.—Difters from E. ruidosana in length of spinneret, which is about 
three times as long as wide, and D1s on the anal shield, which are consistently 
closer to corresponding SD1s than to each other in this species but not distinctly 
so in ruidosana. 

The differences illustrated, such as the shape-of head, the integument, and 
the number of crochets, perhaps not so apparent in last instar larvae. 

A digitate miner in the leaves of its host (Heinrich, 1923). Eastern in 
distribution. 


Epinotia Hibner, Group 3 
Species included: E. manana Treit., E. meritana Heinr. The genitalia of 
the adults suggest a close relationship between these two species, that is not 
apparent in the head shapes of the larvae. It may be that the head shapes of 
first-instar larvae will indicate the relationship. 


Epinotia nanana Treitschke 
Fig. 77 

Material Examined.—One larva, in last instar, labelled: Niagara dist., Ont.; 
W. L. Putman; 1935; 4 x 18; leaf miners on Picea abies. Larva and associated 
adults in C.N.C. Nine larvae in last and second-last instar, labelled: Norway 
spruce; 16-V-58; Expt. Farm, Ottawa, Ont.; G. Lewis. In C.N.C. Associated 
adults identified by T. N. Freeman. 

General.—Length of last-instar larva eight or nine mm. Length and width, 
respectively, of head of five specimens averaging 0.57 mm. and 0. 37 mm. Posi- 
tion of seta P" in relation to anterior and posterior margins of head ranging from 
21:26 to 16:28. Head, thoracic shield and legs dark brown. Anal shield faintly 
brown to dark brown. Setal pinacula moderately small, of body colour; setae 
moderate in length. Spinules minute, of body colour. Anal fork absent. Larva 
long and slender except in prepupal stage. 
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Head.—More or less as long as wide. Viewed dorsally, ocellar areas round- 
ed. Adfrontals narrow and extending to vertical angle. Frons and adfrontals 
attenuated posteriorly, but latter not to the same extent as in Taniva. P' equi- 
distant from Adf? and F' or slightly closer to Adf*?. A? about equidistant from 
A‘ and A*, O® ventrocaudal to ocellus I. O* equidistant from ocelli I and 
III. Ocellus If slightly less than its diameter from I and III. Ocellus 1V equi- 
distant from III and V, these setae not noticeably larger than the others. Spin- 
neret about three to 34 times as long as wide. 

Thorax.—On prothorax, spiracle circular; SD1 much closer to SD2 than to 
XD2; D1s closer to corresponding D2s than to each other; L1 more or less equi- 
distant from L2 and L3 and usually below a straight line joining them. On 
mesothorax and metathorax D1 dorsal or anterodorsal to D2. 

Abdomen.—Spiracle small, and SD1 at least twice its diameter from it except 
on segment 8. SDI on segment 8 anterior to spiracle and about its diameter 
or more from it. L1 and L2 more or less ventral to spiracle. SV group on seg- 
ments 1, 2, 7, 8, and 9 usually 2:2:2:2:2. On segment 9, D1 and SD1 on the 
same pinaculum,; V 1s varying from about twice as far apart as those on segment 
8 to the same distance apart. 

Anal ShieldRounded posteriorly. Lis farther apart than D1s, and as 
long as, or slightly longer than anal segment. D2s one-third or more as long as 
Lis. D1s about equidistant from each other and corresponding SD1s, almost 
as long as SD1s, and slightly anterior to a straight line joining SD 1s. 

Legs.—Coxae of metathoracic legs about their own diameter apart or slightly 
less. Claws curved, moderately slender; dorsal setae about as long as claws. 
Crotchets uniordinal, about 25 on ventral prolegs and 15 on anal prolegs. 

Comments. On spruce, mining and webbing needles. Of wide distribution 
across continent. 


Epinotia meritana Heinrich 
Fig. 78 

Material Examined.—One larva, in a late instar, and two prepared skins 
labelled: in balsam spruce from Vancouver; Philadelphia, Pa.; Max Kisliuk- colr.; 
Dec. 13, 1922; Phil. No. 960-962. In U.S.N.M. 

General—Length about six mm. Length and width, respectively, of head 
on two specimens 0.47 mm. and 0.56 mm., 0.48 mm. and 0.61 mm. Position of 
P' in relation to anterior and posterior margins of head 18:19 and 17.5:20.5. 
Head brown, apparently patterned and probably with blackish pigmentation in 
ocellar area. Thoracic shield and legs pale, perhaps light brown. Body ap- 
parently with dorsal and spiracular longitudinal stripes which are darker than 
body color (purplish on preserved specimen). Setal pinacula very small; setae 
short. Spinulation of integument minute, of body colour. Anal fork moderately 
developed. Larva moderately slender. : 

Head.—Ocellar areas more angular than rounded. Adfrontals narrow. 
Vertical angle acute. F' unusually posterior in position, so that it is more 
or less equidistant from E* and Adf*; P' closer to Adf* than to F*. Spinneret 
about four times as long as wide. O! usually closer to ocellus III than to I. 

Prothorax.—_SD1 closer to SD2 than to XD2. L1 about equidistant from 
L2 and L3, and well below a straight line joining L2 and L3. 

Abdomen.—Spiracle small, and SD1 two or three times its diameter from it. 
SD1 on segment 8 slightly anteroventral to spiracle, and about 14 times its 
diameter from it. L1 and L2 more or less directly ventral to spiracle except 
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on segment 8. SV group on segments 1, 2, 7, 8, and 9 numbering 2:2:1:1:1 on 
the one specimen (not observed on skins). 

Anal Shield.—L\s slightly shorter than anal segment, and farther apart than 
Dis. Dis about as long as SDIs and equidistant from each other and 
corresponding SD1s. All setae shorter than anal segment. 

Legs.—Coxae of metathoracic legs less than their diameter apart. Claws 
intermediate between slender and stout; dorsal setae as long as claws. Crot- 
chets uniordinal, 25 to 35 on ventral, and 16 on anal prolegs. 

Comments.—A needle miner, and found on pine (Heinrich, 1923) as well 
as spruce. Adults from British Columbia only, in C.N.C. Also collected in 
Utah (Heinrich, 1923). 


Crocidosema Zeller 


Species included: C. plebeiana Zell. The characters as indicated in the 
key will identify the only species of the genus known to occur on this continent. 


Crocidosema plebeiana Zeller 
Fig. 79 

Material Examined.—Four larvae, labelled: Cayoides crispum; Miami, Fla.; 
3 Feb. °54; 54-1444; J. N. Todd 8.54; H.W.C. Twelve or more larvae, labelled: 
Crocidosema plebeiana Zeller; Wissadula amplissima,; Brownsville, Tex.; 3 Oct. 
1939; L. C. Fife No. 34; Lot 39-20384; C.H. In U.S.N.M. 

General.—Length of largest larva 10 mm. Length and width, respectively, 
of head on three specimens: 0.68 mm. and 0.81 mm.; 0.67 mm. and 0.72 mm.,; 
0.75 mm. and 0.88 mm. Position of P* in relation to anterior and posterior 
margins of head 25:29, 19:34, and 26:33. Head yellow-brown, with black ocellar 
and postgenal juncture areas. Thoracic shield with some yellowish pigmentation. 
Rest of body pale. Setal pinacula small, of body colour; setae moderate in length. 
Spinulation of integument darker than body colour, easily observed, the spinules 
short and dark, the bases enlarged and of ‘body colour giving a pebbly appear- 
ance to integument. Anal fork present and moderately developed. Larva 
moderately slender; head hypognathous. 

Head.—Ocellar area more curved than angular. Adfrontals extending to 
vertical angle. Vertical angle a right angle or acute. P* slightly closer to Adf: 
than to F'. A? equidistant from At and A* or closer to A?. O! usually closer to 
ocellus III than to I but sometimes equidistant from both. Ocellus II less than its 
diameter from I and III. Ocelli III, 1V, and V close together, IV about equidistant 
from III and V.  Spinneret seven or eight times as long as wide. 

Prothorax.—Spiracle circular and moderately small. SD1 usually slightly 
closer to SD2 than to XD2._ L1 about equidistant from L2 and L3, and in almost 
a straight line with L2 and L3, or more often just below. 

Abdomen.—Spiracle small, SD1 two to four times its diameter from it except 
on segment 8. SDI on segment 8 anterior or slightly anterodorsal to spiracle and 
one to two times its diameter from it. L1 and L2 directly ventral to spiracle on 
segments 1-7. SV group on segments 1, 2, 7, 8, and 9 usually 3:3:2:2:2. Vis on 
segment 9 usually farther apart than those on segment 8, but sometimes about the 
same distance apart. 

Anal Shield—Rounded posteriorly. Lis about 1% times as long as anal 
segment, and the same distance apart as Dls. D2s less than half as long as LIs. 
D1s usually closer to corresponding SD 1s than to each other, and about as long as 
SD Is or almost so. 
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Legs.—Coxae of metathoracic legs their own diameter or less apart. Claws 
slender, even more so than illustrated; dorsal setae distinctly of unequal length, 
the outer and longest one being shorter than claw. Crotchets unevenly uniordinal, 
15 or 20 on ventral prolegs and 12 or 14 on anal prolegs; crotchets ‘in situ’ more or 
less circular. 

Comments.—A feeder in the seeds, fruits, and flowers of various Malvaceae, 
and of Crataegus (Heinrich, 1923). Probably southern in distribution: California, 
Texas, Florida. 

Proteoteras Riley 

Species included: P. aesculana Riley, P. willingana Kft. The larvae of this 
group are apparently very much alike but are easily identified to species. The 
larvae of two unidentified species on Acer platanoides were also examined, and 
were easily separated from aesculana Riley and willingana Kft. by: colour differ- 
ences of the head, shields, and legs; the spinules, which are slender and spine-like 
on one of the species; the position of A* on the head; the length of the dorsal 
setae above the claws; D1s on the anal shield, which are as long as SD1s on one 
species, and apparently variable in length on the other; the anal fork, which is 
minute on both species. 


The larvae resemble those of Epiblema, Group 2, in many respects, but the 
basal segment of the labial palp is not distinctly short and stout, the head appears 
broader in proportion to its length, the claw is more slender, and the integument 
is quite distinct. In addition, biordinal crotchets or the presence of an anal fork 
will immediately exclude most of them, if not all, from the Epiblema group. 


The larvae are borers and gall makers in the seeds, stems, and terminal twigs 
of maples, box elder, and horse chestnut. 


Proteoteras aesculana Riley 
Fig, 80 
Material Examined.—Twelve or more larvae, in last instar, labelled: 049-1521; 
Ottawa, Ont.; Man. Maple; 1949. In F.L.S. Coll., Ottawa. 


General.—Length about 10 mm. Length and width, respectively, of head on 
six specimens averaging 0.95 mm. and 1.11 mm. Position of seta P" in relation to 
anterior and posterior margins of head ranging from 32:40 to 30:49. Head yellow- 
brown, with black ocellar area and some blackish pigment at postgenal juncture. 
Thoracic shield yellowish-brown, often darkening laterally and_ posteriorly. 
Thoracic legs brown. Anal shield yellowish-brown. Setal pinacula slightly 
darker than body colour, especially on thoracic segments, brown on prothorax, 
large and very distinct; setae moderately short. Spinulation of integument moder- 
ately dense, easily observed, the spinules minute, short, and blackish, the bases 
darker than body colour. Anal fork present, poorly developed. Larva stout; 
head hypognathous. 


Head.—Broader than long. Ocellar area more rounded than angular. Ad- 
frontals tapered anteriorly, and extending to vertical angle. The distance between 
E? and F' one-half or more that between E2s or F's. P! much closer to Adf? than 
to F*. A? usually distinctly closer to A! than to A*. O# ventrocaudal to ocellus 
E a usually slightly closer to ocellus III than to I, but sometimes equidistant. 
Ocellus II less than its diameter from I and III, and usually slightly closer to I 
than to III. Ocellus 1V usually distinctly closer to III than to V. Ocellus V 
usually noticeably larger than III or IV. Spinneret about five or 5% times as 
long as wide. 
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Thorax.—On prothorax, spiracle more oval than circular; D1s slightly poste- 
rior to a straight line joining D2s; SD1 much closer to SD2 than to XD2; Li 
equidistant from L2 and L3 or very slightly closer to L2, and in a straight line 
with L2 and L3 or just below. On mesothorax and metathorax D1 dorsal to D2 
or even slightly anterodorsal to it. 

Abdomen.—Spiracle small, and SD1 two, three, or slightly more times its 
diameter from it. Spiracle on segment 8 with a strong tendency to be slightly 
posterior to a mid-dorsoventral line, and SD1 anteroventral to it and about two 
or three times its diameter from it. SV group on segments 1, 2, 7, 8, and 9, 
usually 3:3:2:2:1 but occasionally 2:3:2:2:1 or 2,3:3:2:2:1 or 3:3:2:2:1,2, or 
3:3:2:1:1 ete. On segment 9, D1 and SD1 on the same pinaculum; L1 usually 
about equidistant from L2 and L3; V1s farther apart than those on segment 8, 
and often almost twice as far apart. 

Anal Shield._Rounded posteriorly. L1s farther apart than D1s and about as 
long as anal segment. D2s less than half as long as Lis. D1s about equidistant 
from each other and corresponding SD1s, or closer to each other, and much shorter 
than SD 1s. 

Legs.—Coxae of metathoracic legs less than their diameter apart. Claws 
moderately slender; dorsal setae as long as or longer than claw. Crotchets uni- 
ordinal, about 40 on ventral prolegs and 25 or 30 on anal prolegs; crotchets ‘in situ’ 
more oval than round. 

Comments.—A borer in the seeds, stems, and terminal twigs of horse chestnut 
and maple, sometimes causing considerable injury during May and June (Craig- 
head, 1950). Common, and apparently distributed throughout southern Canada 
and the northern half of the United States. 


Proteoteras willingana Kearfott 
Fig. 81 

Material Examined.—Two larvae, in last instar, labelled: Acer negundo (mak- 
ing galls in petioles of leaves); Manhattan, Kans.; May 23, 1916; J. H. Merrill, colr.; 
C.H. det. In U.S.N.M. 

General.—Length 10 or 11 mm. Length and width, respectively, of head of 
both specimens 1.00 mm. and 1.26 mm., 1.03 mm. and 1.21 mm. Position of seta 
P' in relation to anterior and posterior margins of head 18:22 and 18:24. Head 
yellow-brown or light brown, with some dark pigmentation in ocellar area and 
at postgenal juncture. Thoracic shield and legs yellow-brown. Anal shield 
brownish. Setal pinacula brownish, especially on the thoracic area, large and 
distinct; setae moderately short. Spinulation of integument easily observed, the 
spinules minute, short and blackish, the bases darker than body colour. Anal fork 
absent. Larva stout; head hypognathous. 

Comments.—Characters differing from those of aesculana Riley: P' on head 
closer to Adf? than to F* but only slightly so; ocellus V not noticeably larger than 
III and IV; SV group on segments 1, 2, 7, 8 and 9 unstable but apparently most 
often 2:2:2:2:1; V1s on segment 9 only slightly farther apart than those on segment 
8; crotchets biordinal; anal fork absent. 

A borer in the stems and twigs of box elder. 


Epinotia Hubner, Group 4 
Species included: E. hopkinsana cupressi Heinr., E. subviridis Heinr. The 
combination of characters as indicated in the key and the feeding habits suggest 
a separation of this small group from the main Epinotia group, i.e., group 7. 








THE CANADIAN ENTOMOLOGIST : SUPPLEMENT 10 [Vol. 91 


Epinotia hopkinsana cupressi Heinrich 


Fig. 82 
Material Examined.—Three larvae, coxyres | in last instar, labelled: Cupressus 
macrocapa; San Francisco, Calif.; Mar. 12, 1932; W. H. Keifer; larvae associated 


with adults; C.H. In U.S.N.M. 

General.—Length about 14 mm. Length and width, respectively, of head 
on two specimens 1.21 mm. and 1.33 mm., 1.16 mm, and 1.28 mm. Position of 
P* in relation to anterior and posterior margins of head 20:29 and 19:28. Head 
yellow-brown, with some black pigmentation in ocellar area. Thoracic shield 
and legs brown. Anal shield with some brownish pigmentation. Setal pinacula 
moderate in size, darker than body colour, clearly defined; setae moderately 
short. Spinulation of integument darker than body colour, easily observ ed, the 
spinules slender. Anal fork absent. Larva slender; head probably intermediate 
between prognathous and hypognathous. 

Head.—Ocellar area more rounded than angular. Adfrontals narrow, not 
strongly tapered anteriorly. Ocellus If smaller than others on specimens 
examined. Spinneret about five times as long as wide. Basal segment of labial 
palp comparatively stout in relation to the spinneret. 

Prothorax. —Spiracle more oval than circular, small. SD1 closer to SD2 
than to XD2. LI slightly closer to L2 than to L3, and in a straight line with 
L2 and L3, or almost so. 

Abdomen.—Spiracle very small, and SD1 three or four times its diameter 
from it except on segment 8. SDI on segment 8 somewhat anteroventral to 
spiracle and about its diameter from it. L1 and L2 ventral to spiracle or at 
times posterior to a vertical line through spiracle, and on segment 8 L2 anterior 
to L1 or only slightly anterodorsal to it. SV group of setae on segments 1, 2, 
7, 8, and 9 numbering 3 39:23:22. 


Anal Shield.—Rounded posteriorly. Lis about as long as anal segment. 
Dis about equidistant from each other and corresponding SD1s, and almost as 
long as SD1s. 

Legs.—Coxae of metathoracic legs less than their diameter apart. Claws 
moderately slender; dorsal setae shorter than claws. Crotchets biordinal or even 
partially triordinal, about 40 or 45 on ventral prolegs and 30 on anal prolegs. 

Conmmentss—In cones of cypress (Heinrich 1923). 

“5 ‘ 


Epinotia subviridis Heinrich 
Fig. 83 

Material Examined.—Ten larvae, most in last instar, labelled: Thuja, 
Cupressus and Juniperus; Seattle, Wash.; 29 June 1942; Lot 42-7703 Seattle 
No. 10094. In U.S.N.M. 

General.—Length of largest about 12 or 14 mm. _ Length and width, respec- 
tively, of head on three specimens 1.06 mm. and 1.29 mm., 1.14 mm. and 
1.34 mm., 1.15 mm. and 1.34 mm. Position of P" in relation to anterior and 
posterior margins of head 19:24, 18:28, and 19:27. Head yellow-brown, with 
dark ocellar area and a varying amount of dark pigmentation at postgenal junc- 
ture. Thoracic shield yellowish, distinctly bordered with brown laterally and 
posteriorly as illustrated. Thoracic legs brown. Anal shield pale. Setal pina- 
cula moderate in size, distinct, darker than body colour especially on thoracic 
segments; setae moderate in length. Spinulation of integument darker than body 
colour, easily observed, the spinules slender. Anal fork absent. Larva moder- 
ately stout. 
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Comments.—Other characters as illustrated. Very similar to hopkinsana 
cupressi; but apparently distinct in colouring, especially of the thoracic shield. 
In cones of host. 


Zeiraphera Treitschke 


Species included: Z. ratzeburgiana Ratz., Z. fortunana Kft., Z. sp. probably 
diniana Gn. The larvae are small, about 10 to 12 mm. in last instar, and stout, 
with the following characteristics in common: head with the ocellar area 
rounded, the adfrontals tapered anteriorly, and the vertical angle about a right 
angle or somewhat less; spinneret probably about six or seven times as long as 
w ide; basal segment of labial palp slender; spiracle small and circular, and SD1 
on segment 8 anterior or anteroventral to it; pinacula moderate in size, or small; 
spinules minute, with the bases dark, enlarged (except in ratzeburgiana), and 
distinct; L1 on the prothorax always below a straight line — L2 and L3; 
SV group on segments 1, 2, 7, 8, and 9 most often 2:2:2:2:2; lateral group on 
segment 9 most unstable in position; anal shield rounded posteriorly, and setae 
about as long as anal segment or shorter. 


The species of this genus appear to be closely related, and their larvae are 
probably all feeders on conifers, boring into the buds and w ebbing the needles. 


Key to Species 
Anal fork absent; spinules of — minute, dense, their bases darker than body 
colour but not enlarged; spruce ratzeburgiana Ratz. 
Anal fork present; spinules minute, but on “enlarged bases which are distinct and darker 
than body colour 
Bases of spinules so enlarged ond so eens together that they are polygonal 


Bases of spinules not polygonal; head yellow-brown, with some darker pigmentation 
in ocellar area, and thoracic shield cena -brown, darkening posteriorly and 
laterally; spruce ed _ fortunana Kft. 
Head yellow ish-brown to dark brown, w righ some ‘pigmentation occasionally present 
in ocellar area; thoracic shield dark brown; larch probably diniana Gn. 
Head yellow; thoracic shie!d yellowish, bordered posteriorly with dark brown, 
gg Sees Zeiraphera sp. 


Zeiraphera ratzeburgiana Ratzeburg 
Fig. 84 

Material Examined.—¥F ourteen larvae, probably in last instar, labelled: Kings- 
mere, Que.; F.I.S. 4040C; w. spruce; 26-V-41. Larvae and associated adults 
in F.1.S. collection, Ottawa, Ont. 

General.—Length about 10 mm. Length and width, respectively, of head 
on six specimens averaging 0.64 mm. and 0.83 mm. Position of seta P* in relation 
to anterior and posterior margins of head ranging from 24:28 to 20:32. Head 
yellow, with dark lateral bar on cheek and dark pigmentation in ocellar area. 
Thoracic shield yellow. Anal shield and thoracic legs yellowish. Setal pinacula 
very small, of body colour or a little darker; setae short. Spinulation of integu- 
ment minute, dense, darker than body colour, probably giving a dirty appearance 
to living larva. Anal fork absent. Larva inclined to be stout; head 
hypognathous. 

Head.—Broader than long. In dorsal view, outline variable as indicated in 
illustration, and ocellar areas rounded. Vertical angle moderately deep. Ad- 
frontals extending to vertical angle. The distance between E* and F' one-half 
to two-thirds that between E’s or F's. P* distinctly closer to Adf? than to F°*, 
and at the apex of a broadly obtuse angle formed with Adf* and P*. A? usually 
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closer to A‘ than to A* but sometimes equidistant from both. O? ventrocaudal 
to ocellus I. O* usually slightly closer to ocellus III than to I. Ocellus II less 
than its diameter from I and Ii. Ocellus IV about equidistant from III and V, 
these ocelli not noticeably larger than the others. Spinneret about six or seven 
times as long as wide. 


Thorax.—On prothorax, spiracle circular, moderately small; SD1 equidistant 
from SD2 and XD2, or slightly closer to SD2; L1 usually closer to L2 than to 
L3, and below a straight line j joining L2 and L3. On mesothorax and metathorax 
D1 dorsal to D2. 


Abdomen.—Spiracle small, but larger than a setal base, and SD1 about three 
to six times its diameter from it except on segment 8. SDI on segment 8 con- 
sistently anterior and somewhat ventral to spiracle and about two or three 
times its diameter from it. SV group on segments 1, 2, 7, 8, and 9 most often 
2:2:2:2:2 but occasionally 2:3:2:2:2 or 2:2,3:2:2:2,1 or etc. On segment 9, D2s 
on the same pinaculum or on individual ones; D1 and SD1 on the same pinaculum 
or on separate but adjacent ones; L1, L2, and L3 on a single pinaculum or on 
separate pinacula as illustrated; V1s about the same distance or slightly farther 
apart than those on segment 8. 


Anal Shield._Rounded posteriorly. L1s distinctly farther apart than D1s, 
and about as long as anal segment or shorter. D2s one-third or less length of 
Lis. D1s usually distinctly closer to each other than to corresponding SD 1s, and 
much shorter than SD1s. 


Legs.—Coxae of metathoracic legs their own diameter or more apart. Claws 
moderately stout; dorsal setae shorter than claws. Crotchets irregularly uni- 
ordinal, 20 or 30 on ventral prolegs and 15 or 20 on anal prolegs; crotchets ‘in 
situ’ more oval ian circular. 


Comments.—Feeding in the opening buds on the tender needles of spruce, 
and webbing the terminal needles together (Craighead, 1950). Well distributed 
in the spruce regions of Canada and the northern United States. 


Zeiraphera fortunana Kearfott 
Fig. 85 
Material Examined.—One \arva, probably in last instar, labelled: Kingsmere, 


Que.; F.LS. 4040B; w. spruce; 26-V-41. Larva and associated adult in F.LS. 
collection, Ottawa, Ont. 


General.—Length about 10 mm. Length and width of head 0.99 mm. and 
1.24 mm. Position of seta P' in relation to anterior and posterior margins of 
head 31:48. Head yellow-brown with some darker pigmentation in ocellar area. 
Thoracic shield yellow ish-brown darkening posteriorly and laterally. Thoracic 
legs brown. Anal shield yellowish. Setal pinacula conspicuous, especially on 
thoracic segments, where they are darker than body colour; setae moderately 
short. Spinulation of integument unusual, the minute spinules being set on 
enlarged bases, which are darker than body colour and probably give a dirty 
appearance to living larvae. Anal fork present, moderately developed. Larva 
stout; head hypognathous. 


Head.—Broader than long. Ocellar area more rounded than angular. 
Vertical angle moderately deep. Adfrontals extending to vertical angle. The 
distance between E2 and F' about half that between E*s or F's. P* closer to 
Adf? than to F*. A® closer to A' than to A® on both sides of specimen. O* 
ventrocaudal to ocellus I. O* closer to ocellus Hl than to I. Ocellus II less 
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than its diameter from I and about its own diameter from III. Ocellus IV equi- 
distant from III and V, these ocelli not noticeably larger than the others. 
Spinneret six times as long as wide. 

Thorax.—On prothorax, SD1 slightly closer to SD2 than to XD2; L1 closer 
to L2 than to L3, and below a straight line joining L2 and L3. On mesothorax 
and metathorax D1 dorsal to D2. 

Abdomen.—Spiracle small, and SD1 about three to five times its diameter 
from it except on segment 8. SD1 on segment 8 anterior and somewhat ventral 
to spiracle and about 1% times its diameter from it. SV group on segments 1, 
2, 7, 8, and 9 numbering 2:2:2:2:2. On segment 9, D1 and SD1 on the same 
pinaculum, L1, L2, and L3 on individual pinacula on one side of the specimen, 
and L2 on its own pinaculum separate from that of L1 and L3 on the other side 
of specimen; V 1s slightly farther apart than those on segment 8. 

Anal Shield—Rounded posteriorly. Lis distinctly farther apart than D1s, 
and about as long as anal segment. D2s less than one-third as long as Lis. D1s 
slightly closer to each other than to corresponding SD1s, and much shorter 
than SD1s. 

Legs.—Coxae of metathoracic legs less than their diameter apart. Claws 
intermediate between stout and slender; dorsal setae shorter than claws. 
Crotchets withdrawn on specimen, difficult to examine, but apparently unevenly 
uniordinal and about 30 on ventral prolegs. 


Zeiraphera sp. probably diniana Guenée 
Fig. 86 

Material Examined.—One larva, probably in last instar, labelled: Laurentides 
Pk. Que.; F.L.S. 542; Tamarack; 25-VI-40. One larva, in a late instar, labelled: 
Severn Post, Ont.; F.1.S. 9523D; larch; 5-VIII-39. One larva, labelled: Hopedale, 
Labr.; F.I.S. 8345B; larch; 8-VIII-39. No associated adults. In F.LS. collection, 
Ottawa, Ont. 

General.—Length of largest about 10 or 12 mm. Length and width, respec- 
tively, of head: 1.05 mm. and 1.22 mm.; 1.07 mm. and 1.31 mm.; 1.03 mm. and 
1.27 mm. Position of seta P* in relation to anterior and posterior margins of 
head 37:46, 38:47, 39:43. Head yellowish-brown to dark brown, some pigmen- 
tation occasionally present in ocellar area. Thoracic shield and legs dark brown. 
Anal shield yellowish or darker. Setal pinacula brownish, of body colour or 
darker, easily observed; setae moderately short. Spinulation of integument 
unusual, the minute setae being set on enlarged pentagonal bases, which are 
larger and closer together than those of Z. fortunana, and brownish, giving a 
dark appearance to larva. Anal fork present and moderately developed. Larva 
stout; head hypognathous. 

Head.—Broader than long. In dorsal view, outline variable, as indicated in 
illustration, and ocellar area more rounded than angular. Adfrontals extending 
to vertical angle. The distance between E? and F* one-half or more that be- 
tween E’s or F's. P* closer to Adf? than to F'. A? closer to A‘ than to A’. 
O* ventrocaudal to ocellus I. O# slightly closer to ocellus III than to I. Ocellus 
Il usually less than its diameter from I, but its diameter or more from III. 
Ocellus IV about equidistant from III and V, these ocelli sometimes slightly 
closer together than illustrated, and not noticeably larger than the others. Spin- 
neret about seven or 7 times as long as wide. 











98 THE CANADIAN ENTOMOLOGIST : SUPPLEMENT 10 [Vol. 91 


Thorax.—On prothorax, SD1 equidistant from SD2 and XD2 or closer to 
SD2; L1 usually slightly closer to L2 than to L3 and below a straight line joining 
L2 and L3. On mesothorax and metathorax D1 dorsal to D2. 

Abdomen.—Spiracle small, and SD1 three or four times its diarneter from it 
except on segment 8. SDI on segment 8 anterior or anteroventral to spiracle, 
and more or less its diameter from it. SV group on segments 1, 2, 7, 8, and 9 
usually 2:2:2:2:2 but occasionally 2:3:2:2:2, or 2,3:2:2:2:2 or etc. On segment 
9, D1 and SD1 on the same pinaculum, L1, L2, and L3 on one pinaculum or on 
separate pinacula as illustrated; V 1s distinctly farther apart than those on segment 
8 on specimens examined. 

Anal Shield.—Rounded posteriorly. L1s about the same distance or slightly 
farther apart than Ds, and as long as or longer than anal segment. D2s less 
than half as long as Lis. DIs either equidistant from each other and cor- 
responding SD 1s, or distinctly closer to each other, and apparently varying from 
much shorter than SD1s to almost as long as SD 1s. 

Legs.—Coxae of metathoracic legs less than their own diameter apart. Claws 
slender; dorsal setae shorter than claws. Crotchets biordinal, about 40 on ventral 
prolegs and 30 on anal prolegs; crotchets ‘in situ’ more oval than circular. 

Comments.—The larva from Hopedale, Labr., darker than others examined, 
but probably of the same species. A series needed to verify this conclusion. 


Zeiraphera sp. 


Material Examined.—One larva, labelled: 1288A; D. fir; W. Porcupine; 
13.VII.50. In F.LS. coll., Ottawa, Ont. 

Comments.—Larva very close to those described as probably dinana Gn., 
and with a similar integument. However, the yellow head and the thoracic 
shield, which is yellow bordered posteriorly with dark brown, indicative of a 
separate species. 

Spilonota Stephens 

Species included: §. ocellana D. and S., S. ocellana lariciana Hein., S. pro- 
gnathana Snell. (China). The Asian species is included to indicate the variation 
that may be found in this genus. Judging by the larvae, the genus does not 
appear to have been derived from Eucosma as stated by Heinrich (1923). 


Key to Species 
Larva on larch; anal fork moderately developed’ and of body colour. ee ATT 
‘ ocellana lariciana Hein. 
Larva on fruit trees; anal fork poorly developed, dark brown, easily observed 
ocellana D. & S. 


Spilonota ocellana Denis and Schiffermiller 
Fig. 87 
Material Examined.—Twelve or more larvae, in last instar, labelled: Kentville, 

N.S.; 25-VI-54; H. T. Stultz, coll. In C.N.C. 

: General.—Length 10 or 11 mm. Length and width, respectively, of head on 
SIX specimens averaging 0.87 mm. and 1.02 mm. Position of P! in relation to 
anterior and posterior margins of head ranging from 30:39 to 26:39. Head vary- 
ing from reddish-brown with distinct black ocellar area and lateral bar on cheek, 
to reddish-brown overlaid with a dark brown or black pattern, to almost black. 
Thoracic shield reddish-brown to almost black. Pinacula on prothorax dark 
brown. Thoracic legs dark brown. Anal shield yellowish to dark brown. 
Setal pinacula large, especially that of L3 on the meso- and meta-thorax, con- 
spicuous, darker than body colour on anterior portion of body and on anal 
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proleg; setae moderately long, their bases distinct and ringed narrowly with dark 
pigment. Spinulation of integument darker than body colour, giving larva a 
dark appearance, the spinules not apparent, but their bases large and irregular in 
shape. Anal fork present, poorly developed, but dark brown and easily seen. 
Larva moderately slender to stout; head more hypognathous than prognathous. 

Head.—Broader than long. Variable in outline from dorsal view. Ocellar 
areas more rounded than angular. Adfrontals tapering anteriorly, extending to 
vertical angle. The distance between E? and F! about one-half that between 
E*s or F's. P? distinctly closer to Adf? than to F', and sometimes directly oppo- 
site it. A? more or less equidistant from A! and A*. O# ventrocaudal to 
ocellus I. O! very slightly closer to ocellus III than to I. Ocellus I usually 
reniform or half-moon in shape as illustrated. Ocellus II its diameter or less 
from I and III, and usually smaller than either. Ocellus 1V consistently slightly 
closer to III than to V. Spinneret about 4% to 5% times as long as wide. 

Thorax.—On prothorax, spiracle circular; SD1 usually closer to SD2 than 
to XD2, but sometimes equidistant from both; L1 more or less in a straight line 
with L2 and L3, and usually about equidistant from L2 and L3. On mesothorax 
and metathorax D1 dorsal to D2. 

Abdomen.—Spiracle small, SD1 about three to five times its diameter from it 
except on segment 8. Spiracle on segment 8 tending to be posterior to a mid- 
dorsoventral line, and SD1 anteroventral to it and about 1% times its diameter 
from it. D2s on segment 8 consistently closer together than D1s. L1 and L2 
usually ventral to spiracle, but occasionally anteroventral to it, and always so on 
segment 8. SV group on segments 1, 2, 7, 8, and 9 usually 3:3:2:2:2. On seg- 
ment 9, D1 and SD1 on the same pinaculum; L1 often equidistant from L2 and 
and L3 and in a straight line with them, but on the same pinaculum; Vis about 
the same distance apart as those on segment 8, or slightly farther apart. 

Anal Shield—Rounded posteriorly. Lis about the same distance apart or 
slightly more than D1s, and longer than anal segment, sometimes 114 times as 
long. D2s about one-third or more as long as Lis. D1s equidistant from each 
other and corresponding SD1s or slightly closer to SD1s, and as long as SD!1s. 

Legs.—Coxae of metathoracic legs less than their diameter apart. Claws 
moderately slender; dorsal setae almost as long as claws. Crotchets biordinal, 
about 35 or 40 on ventral prolegs and about 25 or 30 on anal prolegs; crotchets 
‘in situ’ more or less oval. 

Comments.—Of economic importance on fruit trees, especially apple. Hiber- 
nating in an early instar, webbing opening buds and leaves of host in the spring. 
On oak, apple, blackberry, laurel, pear, plum and hawthorn (Heinrich, 1923). Of 
wide distribution. 


Spilonota ocellana lariciana Heinemann 


Material Examined.—Three larvae, in a late instar, labelled: on larch; West- 
chester Co., N.Y.; July 29 °32; W. E. Smith; C. H. In U.S.N.M. 

General.—On head, width of postclypeus apparently less in proportion to 
length of median dorsal line from the anterior edge of postclypeus to the termi- 
nation of adfrontals than in larvae of ocellana (a series of measurements necessary 
to verify this). Bases of spinules not so dark and conspicuous as in ocellana. 
Spiracle on segment 8 distinctly on posterior half of segment on all three speci- 
mens. Anal fork moderately developed, of body colour. Other characters as 
for ocellana D. and S. 

Comments.—Very similar to ocellana, but differences as listed above and host 
indicative of a separate species. 
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Spilonota prognathana Snellen 


Material Examined.—Numerous larvae, labelled: in buds of apple and pear, 
So. Manchuria; June 1930; T. Kondo. In U.S.N.M. 

Comments.—A paler and probably a smaller larva than that of ocellana. 
Setal bases not ringed narrowly with dark pigment. Spinules not apparent, and 
their bases not enlarged. Spinneret about six or seven times as long as wide. 
Ocelli III, IV, and V closer together than in ocellana. D2s on segment 8 not 
usually closer together than Dis. L3 on segment 9 absent. Crotchets biordinal, 
but fewer in number than in ocellana. Anal fork very poorly developed, scarce- 
ly discernible. 

Only the first three characters of those listed in the key for the separation 
of Spilonota are applicable to this Asian species which, however, is not found 
here. 

Epinotia Hubner, Group 5 

Species included: E. unica Heinr., E. perplexana Fern., E. opposita Heinr., 
E. lantana Busck, E. infuscana W\shm. The species of this group undoubtedly 
compose a small genus of their own, as indicated by the many similarities in the 
larvae themselves, in their feeding habits, and in the genitalia of the adults. 

Common characteristics of the larvae are: head with ocellar area more 
rounded than angular, vertical angle acute to obtuse, and adfrontals tapering 
anteriorly; ocelli with II], IV and V much less than their diameter apart, and 
most often somewhat larger than I and II; spinneret about five to seven times 
as long as wide; spiracle moderate in size and circular, and SD1 on segment 8 
most often anteroventral to the spiracle; pinacula moderate in size and those of 
Dis on abdominal segments 1-7 about 2, to five times their diameter apart; 
setae moderate in length, Lls on the anal shield being a little longer than the 
anal segment; spinules easily seen, slender or short; L1 and L2 more or less 
ventral to the spiracle on segments 1-8; SV group on segments 1, 2, 7, 8, and 9 
usually 3:3:2:2:2 or less; D1 on segment 9 always on the same pinaculum as 
SD1; anal shield rounded posteriorly; anal fork present, moderately or poorly 
developed; crotchets uniordinal, partially biordinal, or biordinal. 

The larva is small, about eight to 13 mm., and is a borer in the stems of 
members of the pea family, in the buds of alfalfa, and the flowers of lantana. 

The species are mostly southern or even tropical in distribution, but one 
species (infuscana) is found in the state of Washington. 


Key to Species 
1, Dts on anal shield almost as long as SD1s; anal fork moderately developed; in string 


beans, stems of cowpeas, buds of alfalfa opposita Heinr. 
Dis on anal shield much shorter than SD1s, scarcely longer than D2s; anal fork 
poorly developed F 2 


2. Spinules on integument short, both bases and spinules darker than body colour; in 
stems of lupine; Washington - Sipcaecievciaagesiiiee __.infuscana Wh\shm. 
Spinules on integument distinctly slender 3 

3. Head yellow-brown, usually with a distinct blackish ocellar area and a blackish lateral 

bar on cheek, the latter sometimes almost continuous with the ocellar area; thoracic 
shield yellow-brown or brown; Indian peas ee _..... perplexana Fern. 

Head with no dark lateral bar on cheek; thoracic shield yellowish or more or less of 
body colour _. a aa 4 





4. SV group on segment 9 most often a single seta; crotchets about 30 or 40 on ventral 
and 20 or 30 on anal prolegs; Bradburya virginiana = _.... unica Heinr. 

SV group on segment 9 most often bisetose; crotchets about 20 or 30 on ventral and 
15 or 20 on anal prolegs; flowers of lantana, Honolulu 0... Jantana Busck 
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Epinotia unica Heinrich 
Fig. 88 

Material Examined.—Three larvae in a late instar and five in earlier instars, 
labelled: Centrosema virginiana; Bull Isl., S.C.; 10 Aug. 1944; Lot 44-21878 S.S. 
No. 18671; Gordon No. 826; H.W.C. In U.S.N.M. 

General.—Length of largest 10 mm. Length and width, respectively, of head 
on three specimens: 0.72 mm. and 0.90 mm.; 0.67 mm. and 0.85 mm.; 0.57 mm. 
and 0.70 mm. Position of P! in relation to anterior and posterior margins of 
head 23:34, 25:28, and 20:25. Head yellow-brown, with dark pigment in ocellar 
area and at postgenal juncture. Remainder of body pale, more or less con- 
colorous. Setal pinacula moderate in size, of body colour, the setae moderate in 
length. Spinulation of integument of body colour or slightly darker, sparse, the 
spinules slender. Anal fork poorly developed. Larva moderately slender. 

Head.—In dorsal view, ocellar area distinctly rounded; adfrontals tapered 
anteriorly, and extending to vertical angle; vertical angle a right angle or obtuse, 
dorsal surface flattened. Ocelli III, 1V, and V distinctly larger than the others. 
Spinneret about six times as long as wide. 

ProthoraxXD1s apparently about equidistant from each other and cor- 
responding XD2s. SD1 usually slightly closer to SD2 than to XD2 but some- 
times equidistant from both. L1 equidistant from L2 and L3, or closer to L2, 
and in a straight line with L2 and L3 or slightly below it. Spiracle more or less 
circular. 

Abdomen.—Spiracle moderately small, and SD1 about one or two times its 
diameter from it. SD1 on segment 8 usually slightly anteroventral to the spiracle 
and one to 1% times its diameter from it. SV group on segments 1, 2, 7, 8, 
and 9 somewhat unstable but apparently most often 3:3:2:2:1. Vis on segment 
9 more or less the same distance apart as those on segment 8. 

Anal Shield.—D1s much shorter than SD1s. 

Legs.—Coxae of metathoracic legs less than their diameter apart. Claws 
moderately slender; dorsal setae somewhat shorter than claws. Crotchets bi- 
ordinal, 30 or 40 on ventral and 20 or 30 on anal prolegs. 


Epinotia perplexana Fernald 
Fig. 89 

Material Examined.—Five larvae, in a late instar, labelled: ex Vigna repens; 
Indian Town, Fla.; 2 May ’44; Lot 44-12831 S.S. 15798; C.LH. Three larvae, one 
in a late instar, labelled: Indian Peas; Indian Town, Fla.; Apr. 1944, 44-10431 
S.S. 14451 France 287. In U.S.N.M. 

General.—Length of largest 10 to 12 mm. Length and width, respectively, 
of head on three specimens: 0.83 mm. and 1.01 mm.; 0.82 mm. and 0.98 mm.; 
0.82 mm. and 1.01 mm. Position of P! in relation to anterior and posterior 
margins of head 28:38, 28:37. Head yellow-brown, usually with a distinct 
blackish ocellar area and a blackish lateral bar on cheek, the latter sometimes 
almost continuous with the ocellar area. Thoracic shield yellow-brown or 
brown. Anal shield usually yellow-brown. Thoracic legs pale. Setal pinacula 
slightly darker than body colour, moderate in size; setae moderate in length. 
Spinulation of integument darker than body colour, conspicuous, the spinules 
slender. Anal fork present, poorly developed. Larva moderately stout; head 
more hypognathous than prognathous. 

Comments.—Other characters as illustrated. 
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Epinotia opposita Heinrich 
Fig. 90 
Material Examined.—Twelve or more larvae, in a late instar, labelled: Sp. of 
Olethreutidae; in string beans; Mexico, 1937; C.H. In U.S.N.M. Also a borer 
in the stems of cowpeas and the buds of alfalfa (Heinrich, 1931). Locality of 
adult type material: Lima, Peru (Heinrich, 1931). 


General—Length 10 or 12 mm. Length and width, respectively, of head 
on three specimens: 0.78 mm. and 0.95 mm.; 0.78 mm. and 0.98 mm.; 0.73 mm. 
and 0.90 mm. Position of P! in relation to anterior and posterior margins of 
head 28:34, 25:37, and 26:32. Head yellow or yellow-brown, with blackish 
ocellar area and lateral bar on cheek. Thoracic shield and legs yellowish. Anal 
shield of body colour or yellowish. Setal pinacula perhaps slightly darker than 
body colour, moderately small; setae moderate in length. Spinulation of integu- 
ment darker than body ‘colour, the spinules slender and rather sparse. Anal fork 
moderately developed. Larva stout; head hypognathous. 


Comments.—SV group on segments 1, 2, 7, 8, and 9 almost consistently 
3:3:2:2:2. Ds on the anal shield almost as long as SD1is. Other characters as 
illustrated. 

Epinotia lantana Busck 
Fig. 91 

Material Examined.—Six or eight larvae, in a late instar, labelled: Honolulu; 

T.H.; 5-10-39; O. H. Swezey, colr. In U.S.N.M. In flowers of lantana. 


General.—Length eight or nine mm. Length and width, respectively, of head 
on three specimens: 0.70 mm. and 0.77 mm.; 0.66 mm. and 0.75 mm.; 0.70 mm. and 
0.82 mm. Position of P' in relation to anterior and posterior margins of head 
20:36, 20:33, and 22:34. Head yellow-brown, with some darker pigmentation in 
ocellar area and at postgenal juncture. Thoracic shield, and perhaps anal shield, 
yellowish. Thoracic legs of body colour. Setal pinacula moderate in size, of 
body colour except for those on the prothorax, which are darker; setae moderate 
in length. Spinulation of integument darker than body colour, the spinules 
slender. Anal fork present but not well developed. Larva moderately slender; 
head intermediate between prognathous and hypognathous. 


Comments.—Other characters as illustrated. ' 


Epinotia infuscana Walsingham 
Fig. 92 
Material Examined.—Four larvae, in last instar, labelled: lupine (in stems just 
below tips); H.W.C.; Westport, Wash.; 23 Dec. 1943; Lot 44-9720 S.S. No. 13941 
Wilbur No. 124A; Assoc. adults §.S. 8003 det. C.H. In U.S.N.M. 


General.—Length of largest 13 mm. Length and width, respectively, of head 
on two specimens 1.11 mm. and 1.31 mm., 1.06 mm. and 1.33 mm. Position of P! 
in relation to anterior and posterior margins of head 17:28 and 17:26. Head 
yellow-brown, with dark pigmentation in ocellar area and at postgenal juncture. 
Thoracic shield and legs yellowish. Anal shield yellowish or light brown. Setal 
pinacula slightly darker than body colour, moderately | arge; setae moderate in 
length. Spinulation of integument darker than body ‘colour, the spinules short. 


Anal fork very poorly dev eloped. Larva probably moderately stout; head hypo- 
gnathous. 
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Prothorax.—Spiracle circular. D1s closer to corresponding D2s than to each 
other. L1 closer to L2 than to L3, and somewhat below a straight line joining 
L2 and L3. 

Abdomen.—Spiracle circular, moderate in size. SV group on segments 1, 2, 
7, 8, and 9 most often 2:2:2:2:2, but unstable on segments | and 2. 

Anal Shield.—D1s much shorter than SD 1s. 

Comments.—Specific characters: integument, length of D1s on anal shield, 
very poorly developed anal fork, feeding habits. Other characters as illustrated. 


Epinotia Hubner, Group 6 
Species included: E. terracoctana W\shm. The combination of characters as 
listed in the key suggest no relationship with the main Epinotia group, i.e., group 7. 


Epinotia terracoctana Walsingham 
Fig. 93 

Material Examined.—About six larvae in last instar and several in younger 
instars, labelled: on Arbutus menziesii, Seattle, Wash.; 13 Apr. 1942; Lot 42-4633; 
C.H. In U.S.N.M. 

General.—Length of largest about nine mm. Length and width, respectively, 
of head on three specimens in last instar: 0.82 mm. and 0.91 mm.; 0.79 mm. and 
0.88 mm.; 0.77 mm. and 0.84 mm. Position of P' in relation to anterior and 
posterior margins of head 28:37, 25:38, 24:37. Head yellow-brown overlaid with 
a brown pattern, or brown, with dark pigmentation in ocellar area and usually at 
postgenal juncture. Thoracic shield yellowish, with a broad brown area posteri- 
orly and laterally, or almost entirely brown. Anal shield yellow-brown or brown. 
Thoracic legs brown. Setal pinacula slightly darker than body colour, small; 
setae moderate in length. Spinulation of integument dense, darker than body 
colour. Anal fork absent. Larva slender; head more hypognathous than pro- 
gnathous. 

Head.—Adfrontals not strongly tapered anteriorly. Vertical angle more or 
less a right angle. Spinneret about four times as long as wide. 

Prothoracic Shield.—Spiracle circular. D1s closer to corresponding D2s than 
to each other. SD1 usually somewhat closer to SD2 than to XD2. 

Abdomen.—Spiracle small, at times no larger than a setal base, and SD1 one 
to 21 times its diameter from it. Spiracle on segment 8 almost the size of pro- 
thoracic spiracle, and SD1 anteroventral to it and its diameter or less from it. Ll 
and L2 with a tendency to be posterior to a vertical line through spiracle. SV 
group on segments 1, 2, 7, 8, and 9 consistently 2:2:2:2:2. L3 on segment 9 
consistently absent. 

Comments.—Other characters as illustrated. 


Gypsonoma Meyrick 


Species included: G. haimbachiana Kft., Gypsonoma sp. (undescribed), G. 
salicicolana Clem. The larvae of this genus appear to have no well-marked char- 
acteristics; but some, if not all, are external feeders, living within the folded leaves 
of the host. 

Key to Species 
1. Anal fork absent; poplar = ae haimbachiana Kft. 
Anal fork present; willow -- : ; : ‘ ma 2 
2. Dis on anal shield much shorter than SD1s; Ontario, probably northern in distribution 
é eee atl ee IRS Gypsonoma sp. (undescribed) 

D1s on anal shield unstable in length, or almost as long as SD1s in late-instar larvae; 

probably southern in distribution — 0. _....... Sdlicicolana Clem. 
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Gypsonoma haimbachiana Kearfott 
Fig, 94 

Material Examined.—Two larvae, in a late instar and in poor condition, labelled: 
Long Point, Ont.; F.I.S. 1489; Deltoid poplar; 18-VII-40. In F.LS. coll., Ottawa, 
Ont. 

General.—Length of largest about seven mm. Length and width, respectively, 
of head on both specimens 0.81 mm. and 1.01 mm., 0.74 mm. and 0.92 mm. Position 
of seta P! in relation to anterior and posterior margins of head 29:34 and 25:33. 
Head yellowish-brown. Thoracic shield brown, or yellowish-brown perhaps 
darkening laterally and posteriorly. Thoracic legs and anal shield apparently 
brown. Setal pinacula of body colour; setae moderately short. Spinulation of 
integument dense, darker than body colour. Anal fork not apparent. 

Head.—Broader than long. Ocellar area more rounded than angular. Ad- 
frontals slightly tapered anteriorly, extending to vertical angle. The distance 
between E? and F! one-half to two-thirds of that between F?s or F's. P! closer 
to Adf* than to F'. A? usually closer to A’ than to A*. QO? ventrocaudal to 
ocellus I. O' apparently equidistant from ocelli I and II. Ocellus II less than 
its diameter from I and III. Ocellus IV closer to III than to V on both sides of 
both specimens. Spinneret about five or 5% times as long as wide. 

Thorax.—On prothorax, SD1 closer to SD2 than to XD2, or equidistant from 
both; L1 distinctly closer to L2 than to L3 on both specimens, ‘ond in a straight line 
with or slightly below a straight line joining L2 and L3. On mesothorax and 
metathorax D1 dorsal to D2. 

Abdomen. —Spiracle moderately large, and SD1 usually about 1, to 2% times 
its diameter from it except on segment 8. SD1 on segment 8 slightly anteroventral 
rs spiracte and slightly more than its diameter from it. SV group on segments 
, 2, 7, 8, and 9 numbering 2:2:2:2:1. On segment 9, D1 and SD1 on the same 
pad Vis about the same distance apart as those on segment 8. 

Anal Shield.-Rounded posteriorly. Ls farther apart than D1s and about as 
long as anal segment. D2s less than half as long as Lis. Dis about equidistant 
from each other and corresponding SD 1s, and much shorter than SD1s. 

Legs.—Coxae of metathoracic legs less than their diameter apart. Claws 
moderately slender; dorsal setae as long as or longer than claws. Crotchets uni- 
ordinal, about 40 or 45 on ventral prolegs and 25 on anal prolegs. 


Gypsonoma sp. (probably undescribed ) 
Fig. 95 

Material Examined._Two larvae and three skins, in last instar, labelled: 
MM54-16; 14-VI-54; Meach Lake, Que.; willow. One larva, labelled: Echo Drive, 
Ottawa, Ont.; sallow; May 31/43. Larvae and associated adults in C.N.C. 

General.—Length about eight or nine mm. Length and width, respectively, 
of head of three specimens: 0.63 mm. and 0.76 mm.; 0.59 mm. and 0.76 mm.; 0.70 
mm. and 0.82 mm. Position of seta P' in relation to anterior and posterior margins 
of head 22:28 and 23:24. Head yellow, with black ocellar area and perhaps some 
dark pigmentation at postgenal juncture. Thoracic shield pale, almost of body 
colour, occasionally with some darkening at posterior margin. Thoracic legs 
and anal shield pale. Setal pinacula of ‘body colour; setae moderately short. 
Spinulation of integument dense, of body colour or darker, but the spinules not 
apparent. Anal fork present and moderately developed. Larva slender; head 
more or less intermediate between prognathous and hypognathous. 
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Head.—Broader than long, sometimes more parallel-sided than illustrated. 
Ocellar area more rounded than angular. Adfrontals tapered anteriorly, extending 
to vertical angle. The distance between E* and F' one-half to two-thirds that 
between E*s or F's. P* closer to Adf? than to F'. A? usually closer to A‘ than 
to A®, at least on one side of specimen if not on both. O? ventrocaudal to ocellus 
I. O! usually slightly closer to ocellus Ill than to 1. Ocellus II less than its 
diameter from I and III. Ocellus IV about equidistant from III and V, these 
ocelli not noticeably larger than the others. Spinneret about six times as long as 
wide. 

Thorax.—On prothorax, SD1 usually closer to SD2 than to XD2, but occasion- 
ally equidistant from both; L1 slightly closer to L2 than to L3 and in a straight 
line with or just below a straight line joining L2 and L3. On mesothorax and 
metathorax, D1 dorsal to D2. 

Abdomen.—Spiracle small, and SD1 about two or three times its diameter 
from it except on segment 8. SD1 on segment 8 more or less anterior to spiracle 
and 1% or two times its diameter from it. SV group on segments 1, 2, 7, 8, and 9 
usually 2:2:2:2:1. On segment 9, D1 and SD1 on the same pinaculum; V 1s about 
the same distance apart as those on segment 8. 

Anal Shield.—Rounded posteriorly. Ls farther apart than D1s, and about 
as long as anal segment or longer. D2s less than half as long as Lis. D1s about 
equidistant from each other and corresponding SD 1s, and much shorter than SD 1s. 

Legs.—Coxae of metathoracic legs less than their diameter apart. Claws 
usually somewhat curved but slender; dorsal setae almost as long as claws. 
Crotchets uniordinal, partially biordinal, about 30 or 35 on ventral prolegs and 
20 on anal prolegs. 

Comments.—Feeding within folded tips of leaves of broad-leafed willow. 


Gypsonoma salicicolana Clemens 


Material Examined.—Eight larvae, three in a late instar, labelled: willow; 
Presidio, Texas; 19 Aug. 1941; Presidio No. 5728 & 729; lot 41-15676, lot 41-15677 
(Ass. adults det. CLH.) H.W.C. In U.S.N.M. 

General.—Length of largest eight to 10 mm. Length and width, respectively, 
of three specimens: 0.60 mm. and 0.71 mm.; 0.57 mm. and 0.68 mm.; 0.41 mm. 
and 0.49 mm. Position of P! in relation to anterior and posterior margins of head 
20:27, 21:24, and 14:19. 

D1s on anal segment almost as long as SD1s on three larvae in a late instar, 
and much shorter than SD1s on larvae in earlier instars. 

Comments.—Larvae paler and much more slender than those of the unde- 
scribed species, but this probably due to stage in growth of larvae. With the 
exception of the one character, length of D1s on anal shield, no specific characters 
noticed to separate these from the larvae of the undescribed species. 


Epiblema Hubner, Group 3 

Species included: E. culminana Wl\shm., E. suffusana Zell. The following 
characters indicate no close relationship with other Epiblema groups: the method 
of feeding; the shape of the head; adfrontals tapered anteriorly; ocelli convex; 
basal segment of the labial palp slender; pinacula moderately small, and those of 
Dis and D2s on the dorsum well separated; the position of the setae on a pina- 
culum, i.e., close together, especially noticeable with respect to the lateral group 
and D2s on segment 9; the shape of the anal shield; the anal fork present on at 
least one of the species; and the biordinal crotchets. 
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The unusually long spinules appear to be the one character that might be 
associated with boring. Otherwise the larvae are similar in most respects to 
any group of the more generalized external feeders. 


Key to Species 


Anal fork present suffusana Zell. 
Anal fork absent culminana Wh\shm. 


Epiblema culminana Walsingham 
Fig. 96 

Material Examined.—One |arva, in a late instar, labelled: Cape George, N.S., 
Antigonish Co.; on rose; 19.V1.1936; J. McD. Larva and associated adults in 
C.N.C. 

General.—Length 11 mm. Length and width of head 0.65 mm. and 0.78 
mm. Position of P! in relation to anterior and posterior margins of head 25:27. 
Head brown, with darker pigmentation in ocellar area and at postgenal juncture. 
Thoracic shield and legs and anal shield brown. Body colour apparently rather 
dark, and made more so by spinulation of integument. Setal pinacula very small, 
brownish, easily observed; setae moderate in length. Spinulation of integument 
rather sparse, easily observed, the bases darker than body colour and the spinules 
very long and slender. Anal fork absent. Larva broadest in middle and tapering 
to either end, moderately slender; head prognathous. 


Head.—Broader than long. In dorsal view, surface flattened and ocellar 
areas more rounded than angular. Vertical angle obtuse. Adfrontals tapered 
anteriorly, extending to vertical angle. The distance between E? and F! almost 
half that between E2s or F's. P! closer to Adf? than to F1. A? equidistant from 
A! and A’, * ventrocaudal to ocellus I. O! equidistant from ocelli I and IIL. 
Ocellus Il somewhat less than its diameter from I and III. Ocellus TV about 
equidistant from III and V, these ocelli not noticeably larger than the others. 
Spinneret about five times as long as wide. 


Thorax.—On prothorax, spiracle circular; SD1 closer to SD2 than to XD2; 
L1 slightly closer to L2 than to L3, and somewhat below a straight line joining 
L2 and L3. On mesothorax and metathorax D1 dorsal to D2. 


Abdomen.—Spiracle moderately large, and $D1 1, to three times its diameter 
from it. SDI on segment 8 anteroventral to spiracle and about 1% times its 
diameter from it. L1 and L2 more or less ventral to spiracle. SV group on 
segments 1, 2, 7, 8, and 9 numbering 2:2,3:2:2:1. On segment 9, D1 and SD! 
on the same pinaculum; L3 absent on one side of specimen and on its own pina- 
culum on the other side; V1s slightly farther apart than those on segment 8. 


Anal Shield.—Rounded posteriorly. L1s farther apart than D1s, and about 
as long as anal segment. D2s less than half as long as Lis. Dis more or less 
equidistant from each other and corresponding SD1s, much shorter than SD1s, 
and in almost a straight line with SD1s. 


Legs.—Coxae of metathoracic legs farther apart than their diameter. Claws 
moderately slender; dorsal setae almost as long as claws. Crotchets biordinal, 
about 30 on ventral prolegs and 25 on anal prolegs; crotchets ‘in situ’ more nearly 
circular than oval. 


Comments.—Larva obviously not of the genus Epiblema. Larva a leaf-tier 
according to Dr. T. N. Freeman. Widely distributed (Heinrich, 1923). 
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Epiblema suffusana Zeller 
Fig. 97 

Material Examined.—Two larvae, probably in last instar, labelled: ex rose 
(leaf roller); Seattle, Wash.; 28 May °44; Lot 44-17063, S.S. No. 17155; C.H. 
In U.S.N.M. 

General.—Length 12 mm. Length and width, respectively, of head of one 
specimen 0.84 mm. and 1.03 mm. Position of P' in relation to anterior and 
posterior margins of head 30:37. Head light brown, with blackish ocellar area 
and lateral bar on cheek. Thoracic shield dark brown. Thoracic legs brown. 
Anal shield with some brownish pigmentation. Pinacula moderately small, with 
some brownish pigmentation, easily observed; setae moderate in length. Spinules 
slightly darker than body colour, long and slender. Anal fork present, moder- 
ately developed, dark and distinct. Larva comparatively stout, possibly in late 
last instar. 

Head.—Broader than long. Adfrontals tapered anteriorly, extending to 
vertical angle. Vertical angle obtuse or a right angle. Ocellus II more or less 
its own diameter from I and III. Ocelli Ill, 1V and V spaced less than their 
diameter apart, but not close together. Ocelli convex. Spinneret about five 
times as long as wide. Basal segment of labial palp slender. 

Prothorax.—Spiracle moderately large, circular. L1 equidistant from L2 
and L3, and in a straight line with them or slightly below; an extra seta often 
present near L2. 

Abdomen.—Spiracle moderately large, and SD1 about one to two times its 
diameter from it. SD1 on segment 8 very slightly anteroventral to spiracle and 
its diameter or a little more from it. L1 and L2 more or less ventral to spiracle. 
SV group on segments 1, 2, 7, 8, and 9 usually 2:2:2:2:1 (two setae present on 
segment 9 on one side of one specimen). On segment 9, D1 and SD1 on the 
same pinaculum; V 1s farther apart than those on segment 8. 

Anal Shield.—More rounded than tapered posteriorly. L1s farther apart than 
Dis, and about as long as anal segment or slightly more. Dis more or less 
equidistant from each other and corresponding SD1s, much shorter than SD1s. 


Legs.—Claws moderately slender. Crotchets biordinal, partially triordinal, 
about 35 to 45 on ventral and 25 to 30 on anal prolegs. 

Comments.—Larva obviously not of the genus Epiblema. Feeds on the buds 
and rolls the leaves of rose. 


Epinotia Hubner, Group 7 

Species included: E. medioviridana Kft., E. crenana Hbn., E. signiferana 
Heinr., E. cruciana Linn., E. albangulana W\shm., E. walkerana Kft., E. lindana 
Fern., E. emarginana W\shm., E. corylana McD., E. nisella form criddleana Kft., 
E. nisella Clerck, E. septemberana Kft., E. myricana McD. 

This is an extremely difficult group to define, and the examination of larvae 
of additional species is necessary. 

Characteristics of the group are as follows. 

General.—Length about 10 to 14 mm. Larva slender or more often stout; 
head more or less intermediate between prognathous and hypognathous. Setal 
pinacula large (misella form criddleana) to moderately small; setae moderate in 
length, i.e., about as long as anal segment to 1% times as long. Spinules usually 
minute and difficult to observe, but occasionally obviously slender (corylana), 
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or dark and apparently short (myricana); bases of spinules most often incon- 
spicuous, but on one species enlarged and darker than body colour (myricana). 
Anal fork absent, present but poorly developed, or moderately developed. 

Head.—Dorsal surface usually flattened. Ocellar area always somewhat 
more rounded than angular. Adfrontals tapered anteriorly but not always 
distinctly so, extending to vertical angle. Vertical angle most often obtuse. 
O? always somewhat ventrocaudal to ocellus I. O* never distinctly closer to III 
than to I. Spinneret about four to seven times as long as wide. Basal segment 
of labial palp moderately slender. 

Thorax.—On prothorax, spiracle more or less circular, SD1 equidistant from 
SD2 and XD2 or slightly closer to SD2. L1 equidistant from L2 and L3, or 
slightly closer to L2, and in a more or less straight line with L2 and L3 or some- 
what below. On mesothorax and metathorax D1 more or less dorsal to D2. 

Abdomen.—Spiracle usually small, and often no larger than a setal base. 
On segment 8 spiracle with no tendency to move onto posterior half of segment 
except in corylana, and SD1 always anterior or slightly anteroventral to it. SV 
group on segments 1, 2, 7, 8, and 9 usually 3:3:2:2:2 or less. Li and L2 ventral 
co spiracle, but often with a strong tendency to move anterior to a vertical line 
through spiracle. On segment 9, D1 almost invariably on the same pinaculum 
with SD1, and usually more or less dorsal to it. 

Anal Shield.—Always rounded posteriorly. D1s usually as long as SD1s but 
much shorter on some species, ¢.g., septemberana, and varying in length on 
nisella. 

Legs.—Claws usually more slender than stout. Crotchets unevenly uni- 
ordinal in septemberana to biordinal and partially triordinal in myricana, but 
usually biordinal. 

The larvae are not leaf rollers, but may fold the leaf lengthwise or crinkle 
it into a pouch, and feed within; they also feed on the catkins of various hosts. 
They apparently overwinter on the host when in the intermediate instars, and 
are likely to be found in any season of the year. 


Key to Species 

1. Anal fork absent, or present but very poorly developed; larval colouring highly 

variable, occasionally a pattern on anal shield; crotchets biordinal, partially 

triordinal, SV group on abdominal segments 1, 2, 7, 8, and 9 usually 3:3:2:2:2; 
Arctostaphylos tomentosa, evergreen oak; western in distribution emarginana Wlshm. 

Anal fork absent; Dis on anal shield much shorter than SD1s, and all anal setae 

shorter than anal segment, crotchets unevenly uniordinal; rhododendron 

septemberana Kft. 
Anal fork present : 2 

2. Spinules short, the bases enlarged and dark, conspicuous; anal fork moderately 


developed; crotchets biordinal, partially triordinal; Myrica —_. myricana McD 
Spinules minute and not easily observed, or slender, the bases not noticeably 

enlarged . 3 

3. Spinneret less than five times as long as wide 2 4 

Spinneret more than five times as long as wide 5 


4. Pinacula moderate in size, distinctly darker than body colour on thoracic segments; 

L1 on prothorax below a straight line joining L2 and L3; SV group on segments 

1, 2, 7, 8, and 9 usually 2:2:2:2:2orl; Dis on anal shield varying in length, as long 

as SD1s to much shorter than SD1s; crotchets about 25 on ventral and 18 or 19 

on anal prolegs; catkins of poplar (cottonwood), alder, birch, and willow 

nisella Clerck 

Pinacula large, paler than body colour; L1 on prothorax in more or less of a straight 

line with L2 and L3; SV group on segments 1, 2, 7, 8, and 9 usually 3:3:2:2:2or1; 

D1s on anal shield as long as SD1s; crotchets about 45 on ventral and 30 on anal 
prolegs; trembling aspen nisella, form criddleana Kft. 
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5. Anal fork minute and poorly developed; A? on head usually distinctly closer to 


ae Og BO | ae eee eee he lindana Fern. 

Anal fork poorly or moderately developed but not minute 

6. Thoracic shield consistently brown on all specimens — 7 
Thoracic shield yellowish brown, often bordered laterally’ ‘and. posteriorly with 

brown, occasionally dark brown, or of the same colour as remainder of body as 8 


| 


Ocellus II consistently closer to I than to III, at times partially fused with it; D2s 
on segment 8 often closer together than D1s; spiracle on segment 8 with a tendency 
to move onto the posterior half of —_— SV group on segments 1, 2, 7, 8, 
and 9 usually 3:3:2:2:2; alder catkins _..... corylana McD. 
Ocellus II not consistently closer to I than to fie ‘SD2 on - prothorax often much 
closer to XD2 than is usual, i.e., equidistant from SD1 and XD2,; D2s on segment 
8 not closer together than Dis; spiracle on aguante 8 in normal position, SV 


group on segments 1, 2, 7, 8, and 9 usually 2:2:2:2:2 but unstable on segments 

1 and 2; Dis on anal shield consistently closer to pest SD1s than to each 
other; hazel na... a Oe ae ators re eT COT eee Pe -walkerana Kft. 
8. Body of larva unicolorous — rane See Seer eee en aes | 
Body of larva not unicolorous PEG _ 10 
9. Catkins and leaves of alder; B.C. and western . United States ; albangulana Wlshm. 
Sallow; general in distribution — _..... €ruciana Linn. 

10. Dis on anal shield distinctly closer to corresponding SDI1s than to each other; head 

dark brown or yellowish brown, thoracic shield dark brown or yellowish bordered 

by dark brown; thoracic legs dark brown or brown, and shield of body colour; 
pinacula distinct; flowering raspberry - _... medioviridana Kft. 
DIs on anal shield not distinctly closer to corresponding ‘SDIs than to each other. 11 
11. Pinacula moderately small; willow nae crenana Hbn. 
Pinacula moderately large; Ceanothus sistas _ signiferana Heinr. 


Epinotia medioviridana Kearfott 
Fig. 98 

Material Examined.—Three larvae and two skins, in last instar, labelled: 61B; 
Meach L., Que.; Rubus odoratus L.; June 18, 1951. Larvae and associated adults 
in C.N.C. 

General.—Length 10 or 12 mm. Length and width, respectively, of head 
on the three larvae: 1.00 mm. and 1.18 mm.; 0.92 mm. and 1.13 mm.; 0.93 mm. 
and 1.19 mm. Position of seta P* in relation to anterior and posterior margins 
of head 36:42, 27:45, 34:39. Head dark brown or yellowish brown. Thoracic 
shield dark brown, or yellowish darkening to dark brown posteriorly and 
laterally. Pinacula on prothorax with some brown pigmentation. Thoracic legs 
brown or dark brown. Prolegs and anal shield of body colour. Setal pinacula 
distinct, with considerable brown pigmentation especially on thoracic segments, 
or almost of body colour; setae moderate in length. Spinulation of integument 
easily observed but of body colour, the spinules minute. Body colour in living 
specimens whitish or greenish (MacKay, 1953). Anal fork present, poorly de- 
veloped. Larva more stout than slender; head hy pognathous. 

Head.—Broader than long. Dorsal surface flattish. Ocellar areas more 
rounded than angular. Adfrontals tapered anteriorly, extending to vertical 
angle. The distance between E* and F* usually slightly more than half that 
between E*s or F's. P* closer to Adf* than to F*. A?* more or less equidistant 
from A? and A*. O® ventrocaudal to ocellus I. O* slightly closer to ocellus 
Ill than to I. Ocellus II less than its diameter from I and III. Ocellus IV about 
equidistant from III and V, these ocelli not noticeably larger than the others. 
Spinneret about six times as long as wide. 

Thorax.—On prothorax, SD1 sometimes equidistant from SD2 and XD2, but 
usually closer to SD2; L1 usually slightly closer to L2 than to L3 and just below 
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a straight line joining L2 and L3. On mesothorax and metathorax D1 dorsal 
to D2. 

Abdomen.—Spiracle small, SD1 at least two or three times its diameter from 
it. SD1 on segment 8 anterior to spiracle, and about twice its diameter from 
it. SV group on segments 1, 2, 7, 8, and 9 numbering 3:3:2:2:2 or sometimes 
3:3:2:1:1. On segment 9, D1 and SD1 on the same pinaculum, V 1s farther apart 
than those on segment 8. 

Anal Shield.Rounded posteriorly. Lis about the same distance apart as 
Dis, and about as long as anal segment. D2s about one-third as long as LIs. 
D1s distinctly closer to corresponding SD1s than to each other, and as long as 
SD 1s. 

Legs.—Coxae of metathoracic legs less than their diameter apart. Claws 
more slender than stout; dorsal setae about as long as claws or slightly shorter. 
Crotchets biordinal, about 40 on ventral prolegs and 30 on anal prolegs. 


Comments.—Larva crinkling leaf into a pouch and feeding within. 


Epinotia crenana Hubner 
Fig. 99 

Material Examined.—Three larvae, in a late instar, labelled: on Salix; Oxnard, 
Calif.; 19 April 1950; 50-15176 Calif. ’38; Assoc. ad. J.F.G.C.; E. L. Atkins, Jr., 
colr.; H.W.C. In U.S.N.M. 

General.—Length 10 or 12 mm. Length and width, respectively, of head 
of one specimen 0.72 mm. and 0.93 mm. Position of P* in relation to anterior 
and posterior margins of head 25:32. Head yellow-brown, overlaid to a varying 
degree with a brown pattern; ocellar area black. Thoracic shield yellowish or 
yellow-brown with some brown pigmentation posteriorly and _ laterally. 
Thoracic legs brown. Anal shield perhaps with some brown pigmentation. 
Setal pinacula moderately small, perhaps darker than body colour, distinctly so 
on thoracic segments; setae moderate in length. Spinulation of integument of 
body colour, the spinules minute. Anal fork moderately developed. Larva 
slender; head intermediate between prognathous and hypognathous. 

Head.—Ocelli II, 1V, and V_ noticeably larger than the others. Spinneret 
about six times as long as wide. 

Abdomen.—Spiracle circular, very small, and SD1 two to five times its dia- 
meter from it except on segment 8. 

Comments.—Other characters as illustrated. Except for the rather small 
pinacula, no distinct specific characters noted. 


Epinotia signiferana Heinrich 
Fig. 100 

Material Examined.—One larva, perhaps in last instar, labelled: Aylmer, Que; 
1941; on Ceanothus; No. 136. Larva and associated adults in C.N.C. 

General.—Length about 10 mm. Length and width, respectively, o of head 
0.91 mm. and 1.13 mm. Position of seta P! in relation to anterior and posterior 
margins of head 32:40. Head, thoracic and anal shields, pinaculum of lateral 
group on prothorax, and thoracic legs yellowish; some brown pigmentation 
on pinaculum, and thoracic shield bordered posteriorly and laterally by a narrow 
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band of brown. Setal pinacula moderately large, of body colour, not conspi- 
cuous; setae moderately long. Spinulation of integument of body colour, the 
spinules not apparent. Anal fork present, poorly developed. Larva apparently 
more slender than stout. 

Head.—Broader than long. Adfrontals tapered anteriorly, extending to 
vertical angle. The distance between E? and F! slightly more than half the 
distance between E2s or F's. P! closer to Adf? than to F!. A? more or less 
equidistant from A! and A’. O® ventrocaudal to ocellus I. O! slightly closer 
to III than to II on both sides of specimen. Ocellus II less than its diameter 
from I and III. Ocellus IV about equidistant from III and V, these ocelli slightly 
larger than the others. Spinneret about 5% times as long as wide. 

Thorax.—On prothorax, SD1 closer to SD2 than to XD2; L1 slightly closer 
to L2 than to L3, and in a straight line with both or slightly below. On meso- 
thorax and metathorax D1 dorsal to D2. 

Abdomen.—Spiracle small, SD1 three or four times its diameter from it 
except on segment 8. SDI on segment 8 anteroventral to spiracle and about 
twice its diameter from it. SV group on segments 1, 2, 7, 8, and 9 numbering 
3:3:2:1:2,1. On segment 9, D1 and SDI on the same pinaculum; VIs abour 
twice as far apart as those on segment 8. 

Anal Shield.—Rounded posteriorly. Ls slightly farther yo than Dis, anu 
slightly longer than anal segment. D2s about one-third as long as Lis. D1s 
about equidistant from each other and corresponding SD1s, and as long as SD1s. 

Legs.—Coxae of metathoracic legs much less than their diameter apart. 
Claws moderately stout; dorsal setae almost as long as claws. Crotchets bi- 
ordinal, 38 or 39 on ventral prolegs and 25 on anal prolegs; crotchets ‘in situ’ 
more of an oval than a circle. 


Epinotia cruciana Linnaeus 
Fig. 101 

Material Examined.—One larva, in a late instar, labelled: Jacquet Riv., N.B.; 
26-VI-41; T. N. Freeman; on sallow; No. 1. Larva and associated adults in 
C.N.C. 

General.—_Length about 11 mm. Length and width of head 0.80 mm. and 
0.96 mm., respectively. Position of seta P* in relation to anterior and posterior 
margins of head 28:35. Head yellowish, with some black pigmentation in ocellar 
area. Body concolorous. Pinacula moderate in size; setae moderate in length. 
Spinulation of integument not apparent, the spinules minute. Anal fork present, 
moderately developed. Larva slender; head apparently hypognathous. 

Head.—Broader than long. Dorsal surface flattened. Ocellar areas more 
rounded than angular. Adfrontals extending to vertical angle. The distance 
between EF? and F! about half that between E2s or F's. P! closer to Adf? than 
to F'. A® closer to A! than to A*. QO? ventrocaudal to ocellus I. O!' closer to 
ocellus III than to I on both sides of specimen. Ocellus II about its own diameter 
or less from I and III. Ocellus IV about equidistant from III and V, these ocelli 
not noticeably larger than the others. Spinneret about 6, times as long as wide. 

Prothorax.—SD1 closer to SD2 than to XD2. L1 slightly closer to L2 than 
to L3, and in a straight line with L2 and L3, or somewhat “1 it. 

Abdomen.—Spiracle small, and SD1 two or three times its diameter from it. 
SD1 on segment 8 anteroventral to spiracle, and 1% or two times its diameter 
from it. SV group on segments 1, 2, 7, 8, and 9 numbering 3:3:2:2:2,1. On 
segment 9, D1 and SD1 on the same pinaculum; V1s slightly farther apart than 
those on segment 8. 
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Anal Shield Rounded posteriorly. L1s slightly farther apart than D1s, and 
somewhat longer than anal segment. D2s one-third or more as long as Lis. 
Dis slightly closer to corresponding SD1s than to each other, and as long as 
SD Is. 

Legs.—Coxae of metathoracic legs much less than their own diameter apart. 
Claws moderately slender; dorsal setae shorter than claws. Crotchets biordinal, 
37 on ventral prolegs, 26 on anal prolegs. 

Conments.—On willow. General in distribution. 


Epinotia albangulana Walsingham 
Fig. 102 

Material Examined.—About 12 larvae, mostly in last instar, labelled: alder 
leaves; Seattle, Wash.; 5 Aug. 1942; Lot 42-9407; Seattle 10125. In U.S.N.M. 

General.—Length about 11 mm. Length and width, respectively, of head 
on four specimens: 0.85 mm. and 1.02 mm.; 0.75 mm. and 0.88 mm.; 0.89 mm. 
and 1.10 mm.; 0.84 mm. and 0.97 mm. Position of P* in relation to anterior and 
posterior margins of head 30:38, 25:35, 29:42, and 29:38. Head pale, with 
blackish ocellar areas. Body pale, more or less unicolorous. Setal pinacula 
moderate in size, of body colour, inconspicuous; setae moderate in length. 
Spinules of integument minute, of body colour. Anal fork present and mode- 
rately well developed. Larva slender; head intermediate between prognathous 
and hypognathous. 

Comments.—Other characters as illustrated. Also found on the catkins of 
host. Apparently confined to the far west (Heinrich, 1923). 


Epinotia walkerana Kearfott 
Fig. 103 

Material Examined.—Eight or 10 larvae in a late instar, labelled: in catkins of 
hazel; Falls Ch., Va.; Oct. 5, 1914; C. H. colr.; 12105d Hopk. U.S. In U.S.N.M. 

General.—Length nine or 10 mm. Length and width, respectively, of head 
on three specimens: 0.77 mm. and 0.92 mm.; 0.81 mm. and 0.94 mm.; 0.77 mm. 
and 0.90 mm. Position of P* in relation to anterior and posterior margins of 
head 27:34, 25:39, and 27:34. Head brown, with or without blackish pigmenta- 
tion in ocellar area. Thoracic shield brown. Thoracic legs light brown. Anal 
shield brown or light brown. Setal pinacula moderate in size, of body colour 
or slightly darker; setae moderate in length. Spinulation of integument dense, 
minute, apparently of body colour. Anal fork moderately developed. Larva 
slender; head intermediate between prognathous and hypognathous. 

Head.—Ocellar areas more rounded than angular. P! slightly closer to 
Adf? than to F'. Ocelli as usual for this group. Spinneret 5% or six times as 
long as wide. 

Prothorax.—Spiracle small, more or less circular. SD2 often much closer 
to XD2 than is usual, i.e., at times equidistant from SD1 and XD2 as illustrated. 
L1 approximately equidistant from L2 and L3, and slightly below a straight line 
joining L2 and L3. 

Abdomen.—Spiracle very small, often no larger than a setal base, SD1 three 
to seven times its diameter from it except on segment 8. SD1 on segment 8 
usually somewhat anteroventral to spiracle and two or three times its diameter 
from it. Li and L2 more or less directly below spiracle except on segment 8. 
SV group on segments 1, 2, 7, 8, and 9 usually 2:2:2:2:2 but unstable on seg- 
ments 1 and 2. 
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Anal Shield—Rounded posteriorly (shape as illustrated typical). L1s about 
the same distance apart as Dis and longer than anal segment. D1s consistently 
closer to corresponding SD1s than to each other, as long as SD1s, and distinctly 
anterior to a straight iine joining SD1s. 

Legs.—Coxae of metathoracic legs less than their diameter apart. Claws 
moderately slender; dorsal setae shorter than claws. Crotchets biordinal, about 
30 or 40 on ventral and 20 or 30 on anal prolegs. 

Comments.—In Canada collected only from Ontario (2 specimens in C.N.C). 


Epinotia lindana Fernald 
Fig. 104 

Material Examined.—Three larvae, two probably in last instar, labelled: 
Bobcaygeon, Ont.; 2.V1.1932; on Cornus; No. 4. In C.N.C. 

General.—Length of last-instar larvae about 13 or 14 mm. Length and 
width, respectively, of head on the three specimens: 1.06 mm, and 1.31 mm.,; 
1.06 mm. and 1.27 mm.; 0.66 mm. and 0.82 mm. Position of seta P* in relation 
to anterior and posterior margins of head 35:49, 35:49, 25:28. Head, thoracic 
shield, pinacula of prothoracic lateral setae and thoracic legs all yellowish brown. 
Setal pinacula moderately large, of body colour, setae moderate in length. 
Spinulation of integument dense, minute, of body colour. Anal fork present, 
but minute and poorly developed. Larva slender; head apparently more prog- 
nathous than hypognathous. 

Head.—Considerably broader than long. Dorsal surface broad and flattened. 
Ocellar areas somewhat more rounded than angular. Adfrontals tapered an- 
teriorly, extending to vertical angle. The distance between E* and F* about 
half the distance between E*s or F's. P* slightly closer to Adf? than to F*. A? 
distinctly closer to A* than to A*. O* ventrocaudal to ocellus I. O* slightly 
closer to ocellus III than to I. Ocellus II less than its diameter from I and III. 
Ocellus IV more or less equidistant from III and V, these three not noticeably 
larger than the others. Spinneret about 5% times as long as wide. 

Thorax.—On prothorax, SD1 closer to SD2 than to XD2; LI slightly closer 
to L2 than to L3, and slightly below a straight line joining L2 and L3. On 
mesothorax and metathorax D1 dorsal to D2. 

Abdomen.—Spiracle small, often not much larger than a setal base, SD1 two 
to four times its diameter from it except on segment 8. SD1 on segment 8 
anteroventral to spiracle, and about 14 times its diameter from it. SV group 
on segments 1, 2, 7, 8 and 9 usually 3:3:2:2:2. On segment 9, D1 and SD1 on 
the same pinaculum,; V 1s slightly farther apart than those on segment 8. 

Anal Shield._Rounded posteriorly. L1s slightly farther apart than D1s, and 
slightly longer than anal segment. D2s less than one-third length of Lis. D1s 
usually slightly closer to corresponding SD1s than to each other, and as long as 
SD Is. 

Legs.—Coxae of metathoracic legs less than their diameter apart. Claws 
more slender than stout; dorsal setae shorter than claws. Crotchets biordinal, 
about 40 on ventral prolegs and 30 on anal prolegs. 


Epinotia emarginana Walsingham 
Fig. 105 
Material Examined.—At least 12 larvae, in late instars, labelled: Epinotia 
emarginana W\sm.; on Arctostaphylos tomentosa; Bonnie Doon, Cal.; May 31, 
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1920; R. D. Hartman; C.H. det. Larvae and associated adults in U.S.N.M. Four 
larvae, in last instar, labelled: Epinotia emarginana Wlsm.; on evergreen oak; 
5-1-14; Catalina Mts., Ariz.; Chrisman colr.; Black Jack, 5.1.14; 12129 ¢ Hopk. 
U.S. Larvae and associated adults in U.S.N.M. 

General.—Length of last instar larvae about 12 mm. Length and width, 
respectively, of head of two last-instar larvae: 1.07 mm. and 1.26 mm., 1.05 mm. 
and 1.27 mm.; of three second-last-instar larvae: 0.85 mm. and 1.01 mm., 0.80 mm. 
and 0.98 mm., 0.83 mm. and 1.03 mm. Position of P' in relation to anterior and 
posterior margins of head 34:51, 33:47, 30:37, 26:37, and 28:38. Larval colour- 
ing highly variable: head pale y ellow-brown to brown, with darker pigmentation 
in ocellar area; thoracic shield yellowish, yellowish with a variably developed 
brown border laterally and posteriorly, or brown; anal shield yellow ish, yellow- 
ish with some brown, or patterned with brown as illustrated; thoracic legs 
vellowish or brown.  Setal pinacula moderate to moderately large, of body 
colour or lighter, but in last-instar larvae more often darker than body colour, 
especially on posterior segments; setae moderate in length. Spinulation of in- 
tegument of body colour, dense, and minute. Anal fork absent, or present but 
very poorly developed. Larva slender or moderately stout; head intermediate 
between prognathous and hypognathous. 

Comments.—Other characters as illustrated. Apparently an Epinotia in all 
respects, with these specific characteristics: larval colouring highly variable, and 
occasionally a pattern on anal shield; anal fork absent, or present but very poorly 
developed; crotchets biordinal, partially triordinal; setae unusually stable in 
position and number. 

Western in distribution: Arizona, California, Oregon, Washington, British 
Columbia (Heinrich, 1923). 


Epinotia corylana McDunnough 
Fig. 106 

Material Examined.—About twenty larvae, in a late instar, labelled: in catkins 
of Alder; Falls Ch., Va.; Oct. 20, 1914; C. Heinrich colr.; 12105 d- Hopk. U.S. 
In U.S.N.M. From same locality as part of type material (McDunnough, 1925). 

General.—Length about 10 mm. Length and width, respectively, of head 
of three specimens: 0.74 mm. and 0.80 mm.,; 0.76 mm. and 0.82 mm.; 0.74 mm. 
and 0.80 mm. Position of P* in relation to anterior and posterior margins of 
head 23:36, 25:35, and 25:34. Head yellow-brown, usually overlaid with a 
brown pattern, dark pigmentation in ocellar area and at postgenal juncture. 
Thoracic shield, legs, and anal shield brown. Setal pinacula darker than body 
colour, probably light brown, moderately large; setae moderate in length. 
Spinulation of integument darker than body colour, the spinules slender. Anal 
fork moderately developed. Larva more stout than slender; head hypognathous. 

Head.—Ocellus I consistently closer to I than to III, and sometimes par- 
tially fused with I. Spinneret about 5% or six times as long as wide. 

Prothorax.—SD1 usually about equidistant from SD2 and XD2._ D1s usually 
closer to corresponding D2s than to each other. 

Abdomen.—Spiracle circular and very small, no larger than a setal base on 
segments 2 to 7, SD1 about three to five times its diameter from it. On segment 
8, spiracle tending to move onto posterior half of segment, and SD1 usually 
slightly anteroventral to it; D2s usually slightly closer together than D1s. 











91 


ur 








1959] MACKAY : LARVAE OF OLETHREUTIDAE 115 


Anal Shield.—L1s about 1% times as long as anal segment. D1s about as 
long as SD1s. 

Comments.—Other characters as illustrated. Perhaps eastern in distribution: 
Ontario to Nova Scotia in Canada, according to specimens in C.N.C. 


Epinotia nisella, form criddleana Kearfott 
Fig. 107 

Material Examined.—One larva, labelled: 52A223A; t. aspen; James River, 
R.S.; 9-VI-52. One larva, labelled: 52A470C; t. aspen; Cowley, Alta.; 21-VII-52. 
One larva, labelled: 52A268B; t. aspen; Morley, Alta.; 9-VI-52. One larva, labelled: 
52A203A; t. aspen; Suadre, Alta.; 28-V-52. One larva, labelled: 52A466A; t. 
aspen; Leedale, Alta.; 11-VI-52. All larvae probably in last instar. In F.1S. coll., 
Calgary, Alta. 

General.— —Length about 13 or 14 mm. Length and width, respectively, of 
head of the five specimens averaging 1.01 mm. and 1.28 mm. Position of seta P* 
in relation to anterior and posterior margins of head ranging from 38:44 to 35:49. 
Head brown, often patterned, with dark ocellar area. Thoracic shield usually 
yellowish brown, with a broad dark border posteriorly and laterally. Thoracic 
legs brown. Anal shield light brown or of body colour. Setal pinacula moder- 
ately large, lighter than body colour; setae moderate in length. Spinulation of 
integument dense, dark, easily observed, probably giv ing a slightly dirty appear- 
ance to body colour in living larvae; the spinules minute. Anal fork present, 
moderately developed. Larva stout; head intermediate between prognathous and 
hypognathous. 

Head.—Considerably broader than long. Dorsal surface broad and flattened. 
Ocellar areas moxe rounded than angular. Adfrontals strongly tapered anteriorly, 
extending to vertical angle. The distance between E* and F" slightly more than 
half that between E*s or F's. P" slightly closer to Adf? than to F’, or equidistant 
from both. A‘ equidistant from A? and A*, or closer to A!. O? ventrocaudal to 
ocellus I. O' consistently closer to ocellus III than to I on all five specimens. 
Ocellus II usually less than its diameter from I and III. Ocellus IV about equi- 
distant from III and V, these ocelli not noticeably larger than the others. Spin- 
neret about four times as long as wide. 

Thorax.—On prothorax, SD1 usually closer to SD2 than to XD2, but occasion- 
ally equidistant from both; L1 slightly closer to L2 than to L3 and in almost a 
straight line with L2 and L3. On mesothorax and metathorax D1 dorsal to D2. 

Abdomen.—Spiracle small, SD1 usually three or four times its diameter from 
it except on segment 8. SDI on segment 8 anterior or anteroventral to spiracle 
and 1% or two times its diameter from it. SV group on segments 1, 2, 7, 8, and 9 
usually 3:3:2:2:2orl. On segment 9, D1 and SD1 on the same pinaculum; V1s 

varying from slightly closer to slightly farther apart than those on segment 8. 

Anal Shield.—Rounded posteriorly. Lis usually slightly farther apart than 
D1s, and slightly longer than anal segment. D2s less ‘than one-third length of Lis. 
Dis more or less equidistant from each other and corresponding SD1s, as long as 
SD 1s, and slightly anterior to a straight line joining SD 1s. 

Legs.—Coxae of metathoracic legs less than their own diameter apart. Claws 
more nearly slender than stout; dorsal setae shorter than claws. Crotchets 
biordinal, about 45 on ventral prolegs and about 30 on anal prolegs; crotchets ‘in 
situ’ more or less oval. 
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Comments.—Characters separating criddleana Kft. from nisella Clerck as listed 
in the key to species, indicative of two distinct species; i.e., criddleana is not a 
form of nisella. 

Adults in C.N.C. from Nova Scotia to British Columbia. 


Epinotia nisella Clerck 
Fig. 108 

Material Examined.—Five \arvae, four probably in last instar, labelled: Ver- 
milion Bay, Ont.; F.L.S. 146; catkins of cottonwood; 10-VI-40. Larvae and adults 
in F.LS. C ollection, Ottawa, Ont. 

General.—Length about 10 mm. Length and width, respectively, of head on 
four specimens: 0.81 mm. and 1.09 mm.; 0.82 mm. and 1.07 mm.; 0.81 mm. and 
1.05 mm.; 0.76 mm. and 1.00 mm. Position of seta P" in relation to anterior and 
posterior margins of head 29:35, 31:34, 30:34, 27:33. Head yellowish brown, 
with dark ocellar area. Thoracic shield yellowish brown or brown, not always 
evenly pigmented. Thoracic legs light brown. Setal pinacula probably slightly 
darker than body colour, definitely so on thoracic segments; setae moderate in 
length. Spinulation of integument not apparent, the spinules minute. Anal fork 
present, moderately developed. Larva more stout than slender; head intermediate 
between prognathous and hypognathous. 

Head.—Considerably broader than long. Dorsal surface flattish and broad. 
Ocellar areas rounded. Adfrontals tapered anteriorly, extending to vertical angle. 
The distance between FE? and F! about half the distance between E?s or F's. P! 
usually a little closer to Adf? than to F', but sometimes equidistant from both. A? 
equidistant from A! and A®*, or closer to A'. O? ventrocaudal to ocellus I. O' 
apparently slightly closer to ocellus III than to ocellus I. Ocellus II its own 
diameter or less from III, and less than its diameter from II. Ocellus IV more or 
less equidistant from III and V, these ocelli noticeably larger than the others. 
Spinneret about +1, times as long as wide. 

Thorax.—On prothorax, SD1 distinctly closer to SD2 than to XD2; L1 equi- 
distant from L2 and L3 or slightly closer to-L2, and usually considerably below a 
straight line joining L2 and L3. On mesothorax and metathorax D1 dorsal to D2. 


Abdomen.—Spiracle small, and SD1 three to five times its diameter from it 
except on segment 8. SD1 on segment 8 distinctly anteroventral to spiracle, and 
about twice its diameter from it. SV group on segments 1, 2, 7, 8, and 9 somewhat 
unstable, but apparently most often 2:2:2:2:1. On segment 9, D1 and SD1 on 
the same pinaculum; V1Is about the same distance or considerably farther apart 
than those on segment 8. 

Anal Shield.—Rounded posteriorly. L1s the same distance or slightly farther 
apart than D1Is, and usually slightly longer than anal segment. D2s about one- 
third length of Lis. Ds as long as SD1s or much shorter and anterior to a 
straight line joining SD1s. 

Legs.—Coxae of metathoracic legs about their own diameter apart. Claws 
moderately slender; dorsal setae shorter than claws. Both thoracic legs and ventral 
prolegs short in proportion to body. Crotchets biordinal, about 25 on ventral 
prolegs and 18 or 19 on anal prolegs; crotchets ‘in situ’ forming an oval. 


Comments.—Larvae found in early spring on catkins of poplar, alder, birch 
(Forbes, 1923) and willow (Heinrich, 1923). Probably hibernating in younger 
instars. Of general distribution. 
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Epinotia septemberana Kearfott 
Fig. 109 

Material Examined.—One larva, in late instar, labelled: Baddeck, N.S.: 
30-VI1-1936; on Rhodora; J. McD.; No. 196. Larva and associated adults in C.N.C 

General.—_Length about 11 mm. Length and width of head 0.81 mm. and 
1.01 mm. Position of seta P' in relation to anterior and posterior margins of head 
28:36. Head, pinaculum of lateral group of setae on prothorax, and thoracic legs 
brown. Thoracic shield yellowish brown, darkening to brown posteriorly and 
laterally. Setal pinacula moderate in size, of body colour; setae short. Spinulation 
of integument dense, of body colour. Anal fork absent. Larva slender; head 
intermediate between prognathous and hypognathous. 

Head.—Considerably broader than long. Dorsal surface broad and flattened. 
Ocellar areas somewhat rounded. Adfrontals extending to vertical angle. The 
distance between E? and F' about half the distance between E?s or F's. P! closer 
to Adf? than to F!. A? closer to A! than to A®. O®? ventrocaudal to ocellus I. 
O! slightly closer to ocellus III than to ocellus I. Ocellus IV about equidistant 
from III and V, these ocelli not noticeably larger than the others. Spinneret about 
six times as long as wide. 

Thorax.—On prothorax, SD1 closer to SD2 than to XD2; L1 slightly closer to 
L2 than to L3, and in a straight line with them or slightly below. On mesothorax 
and metathorax D1 dorsal to D2. 

Abdomen.—Spiracle small, and SD1 two or three times its diameter from it. 
SD1 on segment 8 anterior or slightly anteroventral to spiracle, and about twice 
its diameter from it. SV group on segments 1, 2,7, 8, and 9 numbering 3: 3:3,2:2:2. 
On segment 9, D1 and SD1 on the same pinaculum; L3 on its own pinaculum 
separate from that of L1 and L2 on both sides of specimen; V1s slightly closer 
together than those on segment 8 on this specimen. 

Anal Shield._Rounded posteriorly. L1s slightly farther apart than D1s, and 
shorter than anal segment. D2s about one- -third as long as Lis. DJs about equi- 
distant from each other and corresponding SD 1s, and about half as long as SD 1s. 

Legs.—Coxae of metathoracic legs less than their diameter apart. Claws more 
nearly slender than stout; dorsal setae shorter than claws. Crotchets unevenly 
uniordinal, about 30 on ventral prolegs and 15 or 16 on anal prolegs. 

Comments.—A distinct species, as shown by: absence of anal fork; length of 
setae on anal shield, especially D1s; and unevenly uniordinal crotchets. 


Epinotia myricana McDunnough 
Fig. 110 

Material Examined.—Two larvae, probably in last instar, labelled: Bob- 
caygeon, Ont.; 4.V1.1932; No. 5; J. McD.; on Myrica. Larvae and associated 
adults, type material, in C.N.C. 

General.—Length 12 or 13 mm. Length and width, respectively, of head 
of both specimens 1.16 mm. and 1.46 mm, 1.06 mm. and 1.44 mm. Position of 
seta P' in relation to anterior and posterior margins of head 21:26, 19:24. Head 
yellowish brown; with ocellar areas, a narrow band across clypeus to ocellar 
areas, and lshrum much darker in colour. Thoracic legs dark brown. Thoracic 
and anal shields of body colour. Pinacula moderately large, easily observed, 
probably lighter than body colour; setae moderate in length. Spinulation of 
integument conspicuous, the spinules short but their bases enlarged and dark, 
the latter probably giving a dirty appearance to the body of the larva. Anal 
fork present, moderately developed. Larva stout; head intermediate between 
prognathous and hypognathous. 
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Head.—Considerably broader than long. Dorsal surface flattened and broad. 
Ocellar areas more rounded than angular. Dorsal flap over membranous base 
of antenna chitinized. Adfrontals tapered anteriorly, extending to vertical angle. 
The distance between EF? and F* about three-fifths that between E’s or F's. P* 
closer to Adf* than to F'. A?® equidistant from A‘ and A*, or closer to A*. O? 
ventrocaudal to ocellus I. O* equidistant from ocelli I and III, or closer to IIL. 
Ocellus II its own diameter or more from III, and its own diameter or less from 
I. Ocellus [V approximately equidistant from III and V, these ocelli sometimes 
closer together than illustrated, and not noticeably larger than the others. Spin- 
neret about five times as long as wide. 

Thorax.—On prothorax, SD1 equidistant from SD2 and XD2, or slightly 
farther from SD2 than from XD2; L1 more or less equidistant from L2 and L3, 
and in almost a straight line with L2 and L3. On mesothorax and metathorax 
D1 dorsal to D2. 

Abdomen.—Spiracle small, SD1 at least three times its diameter from it except 
on segment 8. SD1 in segment 8 anteroventral to spiracle and about 1, times 
its diameter from it. SV group on segments 1, 2, 7, 8, and 9 apparently 
2:2:2:2:2 or 3:3:2:2:2, but most unstable. On segment 9, D1 and SD1 on the 
same pinaculum, or on individual ones close together; Vs slightly farther apart 
than those on segment 8. 

Anal Shield.—Rounded posteriorly. Ls slightly farther apart than D1s and 
about as long as anal segment. D2s less than half as long as Lis. D1s about 
equidistant from each other and corresponding SD1s, as long as SD1s, and 
slighly anterior to a straight line joining them. 

Legs.—Coxae of metathoracic legs less than their diameter apart. Claws 
more slender than stout; dorsal setae shorter than claws. Crotchets biordinal, 
partially triordinal, about 55 on ventral prolegs and 40 on anal prolegs. 

Comments.—A distinct species with respect to: colour of head; integument; 
instability of setae in SV groups and on segment 9; perhaps ocelli; and the num- 
ber and arrangement of the crotchets. 


Epinotia Hubner, Group 8 
Species included: E. aceriellaClem. The shape of the head and body of the 
larva, the adfrontals, the very large pinacula, and the ocelli Ill, IV, and V 
noticeably larger than the others suggest that rhis species requires a genus of 
its own. It may have been derived from the Epimotia group, but it is much 
more specialized. 


Epinotia aceriella Clemens 
Fig, 111 

Material Examined.—Three larvae, in last instar, labelled: Vineland, Ont.; 
W. L. Putman; 1936; skeletonizer on Acer saccharum; 4 x 52; larva No. 200. 
Larva and associated adults in C.N.C. 

General.—Length about 13 or 14 mm. Length and width, respectively, of 
heads: 1.08 mm. and 1.22 mm.; 1.07 mm. and 1.27 mm.; 1.09 mm. and 1.29 mm. 
Position of seta P* in relation to anterior and posterior margins of head 36:49, 
37:47, 37:49. Larva apparently pale, with no markings except some brown 
pigmentation on ocellar area of head. Setal pinacula large, probably of body 
colour; setae moderate in length. Spinulation of integument inconspicuous. Anal 
fork absent. Larva unusually slender, tapering from thoracic segments to anal 
segment; head intermediate in position between hypognathous and prognathous 
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Head.—Slightly broader than long. In dorsal view almost circular in out- 
line. Dorsal surface flattened. Ocellar areas distinctly rounded. Adfrontals 
very narrow, extending to vertical angle, and noticeably depressed to form a 
groove at coronal suture. The distance between E* and F! about two-thirds 
the distance between Es or F's. P* only slightly closer to Adf* than to F*. A?* 
equidistant from A‘ and A*. O* ventrocaudal to ocellus I. O* equidistant from 
ocelli I and III. Ocellus II less than its diameter from I and III. Ocellus IV 
usually slightly closer to III than to V. Ocelli Il, 1V, and V noticeably larger 
than the others. Spinneret about four to five times as long as wide. 

Thorax.—On prothorax, D1s consistently closer to corresponding D2s than 
to each other; SD1 usually slightly farther from SD2 than from XD2; L1 slightly 
closer to L2 than to L3, and in a more or less straight line with L2 and L3. On 
mesothorax and metathorax D1 dorsal to D2. 

Abdomen.—Spiracle very small, no larger than a setal base except on seg- 
ments 1 and 8, and SD1 at least twice and usually three or more times its diameter 
from it. SD1 in segment 8 anteroventral to spiracle and about twice its diameter 
from it. L1 and L2 more or less directly below spiracle on segments 1 to 8, and 
L.2 almost anterior to L1 at times. SV group on segments 1, 2, 7, 8, and 9 
numbering 3:3:2:2:2. On segment 9, D1 and SD1 on the same pinaculum; V 1s 
farther apart than those on segment 8. 

Anal Shield.—Rounded posteriorly. Lis about the same distance apart as 
Ds, and slightly longer than anal segment. D2s very short, less than one-third 
as long as Lis. D1s closer to corresponding SD1s than to each other, about 
as long as SD 1s, and almost in a straight line with SD1s. 

Legs.—Coxae of metathoracic legs much less than their diameter apart. 
Claws curved, more slender than stout; dorsal- setae shorter than claws. 
Crotchets biordinal, about 40 on ventral prolegs and 30 on anal prolegs. 

Comments.—Larva forming and living within a frass-tube between two 
principal veins on underside of leaf, the veins being joined by a silken web which 
crumples leaf; only the parenchyma in the area covered by web eaten (Forbes, 
1923). Host: maple. 


Pseudexentera Heinrich 

Species included: P. mali Free., Pseudexentera sp. (probably undescribed, 
blueberry), Pseudexentera sp. (probably undescribed, oak), Pseudexentera sp. 
from trembling aspen and willow, P. spoliana Clem. 

The larvae of this group are much alike, and also similar to many of those 
of Epinotia, group 7. However, they appear to be slightly more advanced: the 
anal shield tends to be more tapered posteriorly in some species, the claws are 
slender, the crotchets are biordinal, or biordinal and partially triordinal, L1 and 
L2 are usually anterior to a vertical line through the spiracle on segments 2 to 8, 
and the larva itself is slender. 

The adults are in flight very early in the spring. The larvae complete their 
growth within about three weeks of the laying of the eggs and aestivate in the 
soil during the summer; they are therefore found feeding on their host only 
within this short period of the year. They feed on the buds and roll and web 
the leaves of deciduous hosts. 

The characters as listed in the key will separate (it is hoped) the larvae of 
this group from those of Epinotia, group 7, and Gretchena. 
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Key to Species 
1. Anal fork minute, almost co'ourless, and poorly developed; head yellow with black 
ocellar area; thoracic shield pale yellowish; remainder of body very pale; spinules 
_spoliana Clem. 


slender; chestnut 
‘ 


Anal fork moderately to well developed 
Spinneret about five times as long as wide; trembling aspen and willow; eastern in 
_Pseudexentera sp. 


™m 


distribution 


Spinneret about 6} to eight times as long as wide 3 

3. Head yellowish brown or brown, with dorsal surface paler than lateral areas; Speer een 
about 40 on ventral and 30 on anal prolegs; apple conten mali Free. 
Head dark brown; crotchets about 50 on ventral and 35 on anal prolegs.....--» === 4 


4. Anal fork with base well developed; blueberry... Pseudexentera sp. (probably undescribed) 


Anal fork moderately developed; oak; Ontario, Quebec j 
Pseudexentera sp. (probably undescribed ) 


Pseudexentera mali Freeman 
Fig. 112 

Material Examined.—Twelve or more larvae, most in last instar, reared from 
adults collected on apple at Bells Corners, Ont., 18-I'V-55. Adults identified by 
Dr. T. N. Freeman. In C.N.C. 

General.—Length about 10 or 11 mm. Length and width, respectively, of 
head on six specimens averaging 0.83 mm. and 0.99 mm. Position of seta P! 
in relation to anterior and posterior margins of head ranging from 30:35 to 26:42. 
Head yellowish brown or brown, with dorsal surface paler than lateral areas, 
and dark pigmentation in ocellar areas. Thoracic shield more or less of body 
colour, darkening laterally and sometimes posteriorly. Thoracic legs and anal 
shield of body colour. Setal pinacula of body colour, inconspicuous in preserved 
specimens, shiny in living larvae; setae moderate in length. Spinulation of in- 
tegument dense, minute, of body colour. Body colour in living specimens 
creamy, or faintly yellow. Anal fork moderately developed. Larva more 
slender than stout; head hypognathous. 

Head.—Broader than long. Dorsal surface flattened or convex; outline in 
dorsal view variable as illustrated. Ocellar areas rounded. Adfrontals tapered 
anteriorly, extending to vertical angle. The distance between E? and F! usually 
slightly more than half that between E2s or F's. P! usually slightly closer to 
Adf* than to F'. A® more or less equidistant from A‘ and A*. O# ventrocaudal 
to ocellus I. O! usually slightly closer to ocellus III than to I, but sometimes 
equidistant from both. “Ocellus II less than its diameter from I, and its diameter 
or less from III. Ocellus 1V about equidistant from III and V, these ocelli not 
noticeably larger than the others. Spinneret about seven or eight times as long 
as wide. 

Thorax.—On prothorax, SD1 equidistant from SD2 and XD2 or slightly closer 
to SD2; LI equidistant from L2 and L3 or slightly closer to L2, and just below 
an almost horizontal straight line j joining L1 and L 3, with little variation in posi- 
tion. On mesothorax and metathorax D1 dorsal to D2. 

Abdomen.—Spiracle small, and SD1 two or three times its diameter from it 
except on segment 8. SDI on segment 8 consistently slightly anteroventral to 
spiracle and usually about 14% to two vg its diameter from it. SV group on 
segments 1, 2, 7, 8, and 9 usually 3:3:2:2:2, but 3 on segment 7 on several speci- 
mens. Wls on segment 9 varying from slightly farther apart to slightly closer 
together than those on segment 8. 
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Anal Shield—More rounded than tapered posteriorly. |! 1s usually slightly 
farther apart than D1s, or occasionally the same distance apart, and slightly longer 
than anal segment. D2s about one-third as long as Lis. Dis usually about 
equidistant from each other and corresponding SD1s, and as long as SD1s. 

Legs.—Coxae of metathoracic legs their own diameter or less apart. Claws 
slender; dorsal setae shorter than claws. Crotchets biordinal partially triordinal, 
about 40 on ventral prolegs and 25 or 30 on anal prolegs. 

Comments.—Eggs on twigs near the buds in early spring. Larvae feeding 
in buds then on leaves, aestivating in soil in late instar during the summer, and 
pupating in the autumn. Apple. 


Pseudexentera sp. (probably undescribed ) 
Fig. 113 

Material Examined.—Twelve or more larvae, in last instar, reared from adults 
collected on blueberry at Bells Corners, Ont., 29-[V-55, MM55-6. Adults identi- 
fied by Dr. T. N. Freeman. In C.N.C. 

General.—Length 12 or 13 mm. Length and width, respectively, of head on 
six specimens averaging 0.98 mm. and 1.18 mm. Position of seta P! in relation 
to anterior and posterior margins of head ranging from 32:45 to 30:53. Head 
dark brown. Thoracic shield yellowish or of body colour, with broad lateral 
areas of dark brown which sometimes extend along caudal margins. Thoracic 
legs, and anal shield pale. Setal pinacula of body colour, inconspicuous; setae 
moderate in length. Spinulation of integument dense, minute, of body colour. 
Body colour of living larvae creamy, often with a green or pink tinge caused by 
food in intestinal tract. Anal fork well developed. Larva slender; head hypo- 
gnathous. 

Head.—Broader than long. In dorsal view, outline variable as illustrated 
and ocellar areas more rounded than angular. Adfrontals tapered anteriorly, 
extending to vertical angle. The distance between E? and F! more than half, 
sometimes two-thirds that between E*s or F's. P! usually slightly closer to 
Adf? than to F!, but occasionally equidistant from both. A? usually slightly 
closer to At than to A* but occasionally equidistant from both. O* ventrocaudal 
to ocellus I. O! usually slightly closer to ocellus III than to I, but occasionally 
equidistant from both. Ocellus II less than its own diameter from I and IIL. 
Ocellus IV about equidistant from III and V, these ocelli not noticeably larger 
than the others. Spinneret about 61, to eight times as long as wide. 

Thorax.—On prothorax, spiracle moderate to small in size, circular; SD1 
equidistant from SD2 and XD2, or slightly closer to SD2; L1 slightly closer to 
L2 than to L3, and just below an almost horizontal straight line joining the two, 
with little variation in position. On mesothorax and metathorax D1 dorsal to D2. 

Abdomen.—Spiracle small, SD1 two or three or more times its diameter from 
it except on segment 8. SD1 on segment 8 consistently anterior or slightly 
anteroventral to spiracle and its diameter or more from it. SV group on seg- 
ments 1, 2, 7, 8, and 9 usually 3:3:2:2:2. On segment 9, D1 and SD1 on the 
same pinaculum, or occasionally on separate adjacent pinacula; Vis usually 
farther apart than those on segment 8, but sometimes about the same distance 
apart. 

Anal Shield—More rounded than tapered posteriorly. Lis very slightly 
farther apart than D1s, and about as long as anal segment or longer. D2s usually 
about half as long as Lis. Dis about equidistant from each other and corres- 
ponding SD1s, and as long as SD1s. 
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Legs.—Coxae of metathoracic legs less than their own diameter apart. Claws 
almost straight, slender; dorsal setae shorter than claws. Crotchets biordinal, 
about 50 on ventral prolegs and 35 on anal prolegs. 

Comments.—Larva similar to that of P. mali Free., but distinct with respect 
to colour of head and well developed anal fork. 

Eggs on stems and at base of buds in early spring. Larvae feeding in buds 
and later on leaves, aestivating in soil in a late instar during the summer and 
pupating in the autumn. Blueberry. 


Pseudexentera sp. (probably undescribed ) 
Fig. 114 
Material Examined.—One larva, probably in last instar, labelled: Aylmer, P.Q.; 
on oak; 1941; J. McD; larva No. 312. Larva and associated adults in C.N.C. 


General.—Length about 12 mm. Length and width of head 0.93 mm. and 
1.14mm. Position of seta P' in relation to anterior and posterior margins of head 
34:40. Head dark brown, with some blackish pigmentation in ocellar area. 
Thoracic shield pale, darkening posteriorly and laterally. Thoracic legs and anal 
shield pale. Setal pinacula of body colour, inconspicuous; setae moderate in 
length. Spinulation dense, minute, of body colour. Anal fork moderately devel- 
oped. Larva slender; head hypognathous. 


Head.—Broader than long. Ocellar area more rounded than angular. Ad- 
frontals tapered anteriorly, extending to vertical angle. The distance between 
E* and F' slightly more than half that between E*s or F's. P® slightly closer to 
Adf? than to F'. A? equidistant from A' and A*. O ventrocaudal to ocellus I. 
O! slightly closer to ocellus III than to I. Ocellus II less than its own diameter 
from I and II. Ocellus IV about equidistant from III and V, these ocelli not 
noticeably larger than the others. Spinneret about 7! times as long as wide. 

Thorax.—On prothorax, SD1 slightly closer to SD2 than to XD2; L1 slightly 
closer to L2 than to L3, and just below a straight line joining L2 and L3. On 
mesothorax and metathorax D1 dorsal to D2. 


A bdomen.—Spiracle small, SD1 two or three times its diameter from it except 
on segment 8. SD1 on segment 8 slightly anteroventral to spiracle, and 1, times 
its diameter from it. SV group on segments 1, 2, 7, 8, and 9 numbering 2:3:2:2:1 
on this specimen. On segment 9, D1 and SD1 on the same pinaculum, V 1s farther 
apart than those on segment 8. 

Anal Shield——More rounded than tapered posteriorly. Lis very slightly 
farther apart than D1Is on this specimen, and slightly longer than anal segment. 
D2s about half as long as Lis. DJs about equidistant from each other and corres- 
ponding SD 1s, and as long as SD1s. 

Legs.—Coxae of metathoracic legs less than their own diameter apart. Claws 
slender; dorsal setae shorter than claws. Crotchets biordinal, partially triordinal, 
about 50 on ventral prolegs and 35 on anal prolegs. 

Comments.—Near improbana Walker but not this species according to Dr. 
T. N. Freeman. Ontario, Quebec. Oak. 


Pseudexentera sp. 
Fig. 115 
Material Examined.—One larva, probably in last instar, labelled: Exentera 


oregonana W\shm.; Mer Bleue, Ont.; F.1.S. 4010C; t. aspen; 17-V-41. Larva and 
adults in F.1.S. collection, Ottawa, Ont. 








— 


~ 


| ~~ Or 








BT 





1959) MACKAY : LARVAE OF OLETHREUTIDAE 123 


General.—Length about 12 mm. Length and width of head 0.91 mm. and 
1.09 mm. Position of seta P" in relation to anterior and posterior margins of head 
32:40. Head yellowish brown, apparently patterned, with some dark pigmen- 
tation in ocellar area. Thoracic shield yellowish, darkening laterally. Thoracic 
legs and anal shield pale. Setal pinacula of body colour, inconspicuous; setae 
moderate in length. Spinulation of integument dense, minute, of body colour. 
Anal fork moderately developed. Larva slender. 

Head.—Broader than long. Ocellar area rounded. Adfrontals tapered 
anteriorly, extending to vertical angle. The distance between E* and F! about 
half that between E*s or F's. P! somewhat closer to Adf? than to F!. A? more 
or less equidistant from A‘ and A*. O# ventrocaudal to ocellus I. O' slightly 
closer to ocellus III than to I. Ocellus II less than its diameter from I and III. 
Ocellus 1V about equidistant from III and V, these ocelli not noticeably larger 
than the others. Spinneret about five times as long as wide. 

Thorax.—On prothorax, SD1 equidistant from SD2 and XD2 on one side of 
specimen, slightly closer to SD2 on the other side; L1 slightly closer to L2 than to 
L3 and just below an almost horizontal straight line 7 joining L2 and L3. On meso- 
thorax and metathorax D1 dorsal to D2. 

Abdomen.—Spiracle small, SD1 two or three times its diameter from it except 
on segment 8. SD1 on segment 8 slightly anteroventral to spiracle, and slightly 
more than its diameter from it. SV group on segments 1, 2, 7, 8, and 9 numbering 
3:3:2:2:2,1. On segment 9, D1 and SD1 on the same pinaculum, Vis about the 
same distance apart as those on segment 8 on this specimen. 

Anal Shield.—Rounded posteriorly. Lis about the same distance apart as 
Ds, and slightly longer than anal segment. D2s about one-third as long as LIs. 
Ds closer to corresponding SD 1s than to each other on this specimen, and as long 
as SD 1s. 

Legs.—Coxae of metathoracic legs slightly less than their own diameter apart. 
Claws slender; dorsal setae shorter than claws. Crotchets biordinal, difficult to 
count on this specimen but probably more than 40 on ventral prolegs and about 
40 on anal prolegs. 

Comments.—Near oregonana Walsingham but not this species according to 
Dr. T. N. Freeman. Eastern in distribution. Trembling aspen, willow (F.LS. 
records). 


Pseudexentera spoliana Clemens 
Fig. 116 
Material Examined.—About 12 larvae, in various instars, labelled: Falls Church, 
Va.; Hopk. U.S. 11134; May 10, 1914. Larvae and adults in U.S.N.M. Ten 
larvae, in various instars, labelled: rolling chestnut leaves; Hopk. U.S. 9470 and 
9473; W. Va.; May 19, 1924. In U.S.N.M. 
General.—Length of largest 14 or 15 mm. Length and width, respectively, 
of head on three specimens: 1.09 mm. and 1.32 mm.; 1.07 mm. and 1.27 mm.; 0.99 
mm. and 1.22 mm. Position of P" in relation to anterior and posterior margins of 
head 16.5: 27.5, 18:25, and 18:22. Head yellow, with black ocellar area. Thoracic 
shield pale yellowish. Remainder of body very pale. Setal pinacula moderate in 
size, but of body colour and very difficult to ‘observe; setae moderate in length. 
Spinulation of integument of body colour, the spinules slender. Anal fork present 
but minute and almost colourless, poorly developed. Larva slender; head more or 
less intermediate between prognathous and hypognathous. 
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Comments.—Anal shield rounded posteriorly, and without the characteristic 
hump in the region of the D1 setae that is present in P. mali and Pseudexentera sp. 
from blueberry. Separated from the other Pseudexentera described, by the 
integument, larval colouring, and the anal fork. Life history as for the other 
species in this genus (Heinrich, 1923). On chestnut, rolling leaf from tip inward. 


Gretchena Heinrich 


Species included: G. bolliana Sling., G. dulciana Heinr. A genus apparently 
rather closely related to Pseudexentera, and separated from it and Epinotia by the 
characters listed in the key. The larvae are external feeders, not borers. 


Gretchena bolliana Slingerland 
Fig. 117 

Material Examined.—Twelve or more larvae, most in last instar, labelled: on 
pecan leaves; Brownsville, Texas; 29 July 1941; Lot 41-13748; Brownsville, Tex. 
No. 48418; C.H. Larvae and adults in U.S.N.M. 

General.—Length of largest 12 or 14 mm. Length and width, respectively, 
of head on three larvae in last instar and one in an earlier instar: 1.23 mm. and 
1.38 mm.; 1.17 mm. and 1.35 mm.; 1.30 mm. and 1.58 mm.; 0.61 mm. and 0.72 
mm. Position of P! in relation to anterior and posterior margins of head 19:31, 
19:29, 20:33, and 18:31. Head yellow, with blackish ocellar area and lateral bar 
on cheek. Thoracic shield yellow, yellow with brown pigmentation laterally, or 
posteriorly and laterally. Remainder of body, including legs, pale. Setal pina- 
cula of body colour but moderately large; setae moderate in length. Spinules 
on integument of body colour, not easily observed. Anal fork moderately to 
well developed. Larva slender; head more or less intermediate between pro- 
gnathous and hypognathous. 

Head.—Broader than long. Ocellar area angular. Adfrontals narrow, ex- 
tending to vertical angle. Vertical angle a right angle or slightly acute. P! 
equidistant from Adf? and F! or slightly closer to Adf*. A? more or less equi- 
distant from A! and A*, O! slightly closer to ocellus III than to I. Ocellus II 
less than its diameter from I and III. Ocelli Ill, IV and V close together, with 
IV usually slightly closer to III than to V or at times equidistant from both. All 
ocelli large and convex. Spinneret about five times as long as wide. 

Prothorax.—Spiracle moderately large, cireular. SD1 equidistant from SD2 
and XD2, or slightly closer to SD2. L1 equidistant from L2 and L3, or very 
slightly closer to L2, and in a straight line with L2 and L3 or just below it. 

Abdomen.—Spiracle moderate in size, circular, and SD1 about 1% to 2% 
times its diameter from it. SD1 on segment 8 anteroventral to spiracle, and 
about 1% times or less its diameter from it. L1 and L2 more or less directly 
below spiracle on segments 1-7. SV group segments 1, 2, 7, 8, and 9 usually 
3:3:2:2:2. On segment 9, D1 and SD1 on the same pinaculum; V1s usually 
about twice as far apart as those on segment 8. 

Anal Shield.—Somewhat tapered posteriorly. Lis about the same distance 
apart as DIs, and about 114 times as long as anal segment. D2s less than half 
length of Lis. D1s closer to corresponding SD1s than to each other, and almost 
as long as SD Is. 


Legs.—Coxae of metathoracic legs less than their diameter apart. Claws 
moderately slender; dorsal setae shorter than claws (or about as long as claws 
in younger instars). Crotchets biordinal partially triordinal, about 40 to 75 
on ventral prolegs, and 30 to 50 on anal prolegs; crotchets ‘in situ’ circular. 








— | an tn ae 


an fem 4 06 Ope 


mam THA 











1959] MACKAY : LARVAE OF OLETHREUTIDAE 125 


Comments.—Of economic importance, feeding on the buds and leaves of 
pecan (Heinrich, 1923). Other food plants: hickory and walnut. Southern in 
distribution. 

Gretchena dulciana Heinrich 
Fig. 118 

Material Examined.—Two larvae, in a late instar, labelled: on alder; nr. 

Marlboro, Md.; 30 June 1928; C. Heinrich colr.; C.H. In U.S.N.M. 


General.—Length about 13 mm. Length and width, respectively, of head on 
both specimens 1.03 mm. and 1.18 mm., 1.01 mm. and 1.18 mm. Position of P! 
in relation to anterior and posterior margins of head 17.5:24.5, and 17:24. Head 
yellow, with some blackish pigmentation in ocellar area and scarcely any at post- 
genal juncture. Thoracic shield yellowish, perhaps with some brown pigmenta- 
tion. Setal pinacula moderately large, easily observed; setae moderate in length. 
Spinulation of integument darker than body colour, easily observed, the spinules 
slender. 

Head.—Adfrontals tapered anteriorly, not narrow. Spinneret about 6) 
times as long as wide. 

Abdomen.—V 1s on segment 9 farther apart than those on segment 8 but not 
about twice as far apart as in bolliana Sling. 

Anal Shield.—D1s about equidistant from SD1s and each other. 


Crotchets.—Biordinal, about 40 on ventral and 30 on anal prolegs; probably 
fewer in number on most specimens than in bdolliana Sling. 

Comments.—Specific characters as above. Other characters as illustrated. 
Larva tying tender terminal leaves of alder in a small compact bundle and feeding 
within (Heinrich, 1931). No specimens of Canadian‘ origin in C.N.C. 


Rhopobota Lederer 
Norma Heinrich 


Species included: R. vacciniana Pack., R. naevana geminana Steph., R. 
naevana ilicifoliana Kft., N. dietziana Kft., and a species near N. dietziana Kft. 
The larvae of these genera are obviously closely related, and, because the genera 
themselves comprise so few species, it is convenient to discuss them as a single 
group. 

The following combination of characters suggests a much higher develop- 
ment than that of Epinotia, group 7, Pseudexentera, or Gretchena: head with 
dorsal surface flattened, ocellar areas usually more angular than rounded, ad- 
frontals more or less tapered anteriorly, and P' never equidistant from Adf? and 
F' but always closer to Adf?; prothorax with lateral group in a more or less 
straight line, and L1 at times distinctly closer to L2 than to L3; L1 and L2 on 
abdominal segments 1-8 with a strong tendency to be anterior to a vertical line 
through spiracle; SV group on segments 1, 2, 7, 8, and 9 apparently consistently 
3:3:2:2:2; D1 on segment 9 always anterodorsal to SD1, never nearly dorsal to it; 
coxae of metathoracic legs usually much less than their diameter apart; the claws 
distinctly slender. 

Some degree of specialization is suggested also by the moderately large to 
very large pinacula; L3 on the meso- and meta-thorax equidistant from L1 and 
SD1; the crotchets uniordinal or unevenly so anteriorly and biordinal posteriorly 
on the ventral prolegs, and uniordinal or unevenly so on the anal prolegs. 
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Other characters in common: ocelli convex, easily seen in a dorsal view of 
the head; spinneret about five to seven times as long as wide; basal segment of 
labial palp slender; spiracle circular, and SD1 on segment 8 consistently somewhat 
anteroventral to it; anal shield rounded posteriorly; anal fork absent, or poorly 
developed when present. 

The larvae are small, about eight to 11 mm. in length, and probably slender. 
The food plant is blueberry, cranberry, or holly. 


Key to Species 


1. Head yellow-brown with dark pigmentation in ocellar area and at postgenal juncture; 
thoracic shield yellow, darkening to brown laterally and posteriorly; setal pinacula 


darker than body colour; spinules dark and slender 2 
Head light to dark brown; thoracic shield light to dark brown, setal pinacula, except 
on prothorax, pale; spinulation of integument dark but spinules short 3 


2. Pinacula unusually large, those of D2s on segment 8 about their own diameter apart, 
spinules rather sparse, numbering five to eight between D1 pinacula on segments 
1-8; holly _....... Norma dietziana Kft. 
Pinacula moderate in size, and if those of D2s on segment 8 sometimes large, i.e., 
about their own diameter apart, then not distinctly outlined as in Norma; spinules 
numbering at least 10 or 15 between D1 pinacula on segments 1-8; holly ~ 
species near N. dietziana Kft. 
3. Anal fork poorly developed but dark and easily observed; head, thoracic shield, 
pinacula of setal groups on prothorax, and thoracic legs dark brown 4 
Anal fork often absent, and if present very poorly developed and difficult to observe; 
head, thoracic shield, pinacula on prothorax, and thoracic legs light brown or 


brown; cranberry Rhopobota vacciniana Pack. 
4. Anal shield not patterned; blueberry ; ... R. naevana geminana Steph. 

Anal shield patterned, brown with a pale yellowish central area including the bases 

of setae D1; holly ; _...... R. naevana ilicifoliana Kft. 


Rhopobota vacciniana Packard 
Fig. 119 

Material Examined.—About six larvae, in last instar, labelled: Rhopobota 
(Eudemis) vacciniana Pack.; on cranberry; Ilwaco Junction, Wash.; H. K. 
Plank; May 24, 1918; No. 15404. In U.S.N.M. 

General.—Length of largest eight or nine mm. Length and width, respec- 
tively, of head on four specimens: 0.68 mm. and 0.76 mm.; 0.66 mm. and 0.80 
mm.; 0.64 mm. and 0.75 mm.; 0.67 and 0.76 mm. Position of P* in relation to 
anterior and posterior margins of head 24:30) 24:28, 24:27, and 25:28. Head 
light brown or brown, with or without blackish ocellar area. Thoracic shield, 
legs and setal pinacula on prothorax brown, the amount of pigmentation cor- 
responding to that of head. Anal shield occasionally with some brown pigment. 
Setal pinacula moderately large, pale, probably quite apparent in living specimens 
but not always so in preserved ones; setae moderate in length. Spinules short 
and dark, and bases dark; in early last-instar larvae (six mm. in length) spinules 
apparently often so dense that they are almost matted in appearance. Anal fork 
absent, or present but poorly dev eloped and difficult to observe. Larva slender; 
head intermediate between prognathous and hypognathous. 

Head.—Ocellar area more angular than rounded. Adfrontals tapered an- 
teriorly, extending posteriorly to vertical angle. Vertical angle more or less a 
right angle. P' closer to Adf? than to F*. A? equidistant from A’ and A‘, or 
closer to A’. O' equidistant from ocelli I and III, or slightly closer to III. 
Ocellus IL its diameter or less from I and III. Ocellus IV about equidistant 
from III and V, these ocelli at times slightly smaller and farther apart than 
illustrated. Spinneret about 5% or six times as long as wide. 
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Thorax.—On prothorax, spiracle moderate in size, circular; SD1 slightly 

closer to SD2 than to XD2, but occasionally equidistant from both; L1 closer to 

2 than to L3, usually distinctly so, and in almost a straight line with L2 and L3. 
On mesothorax and metathorax L3 equidistant from SD1 and L1. 

Abdomen.—Spiracle moderately large, SD1 about 1% to 2% times its dia- 

meter from it except on segment 8. SD1 on segment 8 usually somewhat antero- 

ventral to spiracle and approximately its diameter from it. L1 and L2 directly 
below spiracle on segments 1-7 or slightly anterior to a vertical a through 
spiracle. SV group on segments 1, 2, 7, 8, and 9 usually 3:3:2:2:2. Vis on 
segment 9 about the same distance apart as those on segment 8. 

Anal Shield.—Rounded posteriorly. L1s usually slightly farther apart than 
Dis, and considerably longer than anal segment. D2s about one-third or less 
as long as LIs. Dis equidistant from each other and corresponding SD1s, or 
slightly closer to SD1s, and about as long as SD 1s. 

Legs.—Coxae of metathoracic legs much less than their diameter apart. 
Claws slender; dorsal setae shorter than claws. Crotchets uniordinal, partially 
biordinal, about 30 or 40 on ventral prolegs and 20 or more on anal prolegs; 
crotchets ‘in situ’ almost circular. 

Comments.—Differs from larva of naevana geminana in colouring and anal 
fork. 

Rhopobota naevana geminana Stephens 
Fig. 120 

Material Examined.—One larva, in last instar, labelled: South March, Ont.; 
No. 2; on Vaccinium sp. (blueberry); 1941; No. 107. Larva and associated adults 
in C.N.C. 

General.—Leagth 10 mm. Length and width of head 0.72 mm. and 0.84 mm. 
Position of seta P* in relation to anterior and posterior margins of head 26:31. 
Head dark brown, with blackish ocellar areas. Prothoracic shield, pinacula of 
setal groups on prothorax, and thoracic legs dark brown. Setal pinacula moder- 
ately large, pale; setae moderate in length. Spinulation of integument dense, 
dark, and easily observed; the spinules short. Living larva a dirty yellow- 
brown with black head and thoracic shield (unpublished note by McDunnough). 
Anal fork tiny, poorly developed, but dark and easily seen. Larva slender. 

Head.—Broader than long. In dorsal view surface more flat than convex 
and ocellar areas almost angular. Adfrontals extending to vertical angle. The 
distance between E? and F" slightly more than half that between E?s or F's. P' 
closer to Adf* than to F'. A* about equidistant from A’ and A* on this speci- 
men. ©? almost ventral to ocellus I. O* equidistant from ocelli I and III. 
Ocellus II about its own diameter from I and less than its diameter from III on 
both sides of specimen. Ocellus IV about equidistant from III and V, these 
ocelli not noticeably larger than the others. Spinneret about six times as long 
as wide. 

Thorax.—On prothorax, SD1 slightly closer to SD2 than to XD2; L1 about 
twice as far from L3 as from L2 on both sides of specimen, and almost in a straight 
line with L2 and L3. On mesothorax and metathorax D1 dorsal to D2. 

Abdomen.—Spiracle small, SD1 about two or three times its diameter from it 
except on segment 8. SDI on segment 8 somewhat anteroventral to spiracle and 
about 14 or two times its diameter from it. L1 and L2 more or less anterior to 
a vertical line through spiracle on segments 2-8. SV group on segments 1, 2, 7, 8, 
and 9 numbering 3:3:2:2:2. On segment 9, D1 and SD1 on the same pinaculum; 
Vs slightly closer together than those on segment 8 on this specimen. 
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Anal Shield._Rounded posteriorly. Lis about the same distance apart as 
D1s and considerably longer than anal segment. D2s less than one-third as long as 
Lis. DJs closer to ‘corresponding SD 1s than to each other, but missing from this 
specimen. 

Legs.—Coxae of metathoracic legs much less than their diameter apart. Claws 
almost straight, slender; dorsal setae slightly shorter than claws. Crotchets uni- 
ordinal partially biordinal, about 40 on ventral prolegs and 25 on anal prolegs; 
crotchets ‘in situ’ circular. 

Comments.—Larva on Vaccinium, in a mass of leaves and frass, pupating within 
a folded leaf. 

Rhopobota naevana ilicifoliana Kearfott 

Material Examined.—Two larvae, in late instar, labelled: holly leaves; Seattle, 
Wash.; 15 June 1942; lot 42-8206 Seattle No. 10101. Three larvae in late instar, 
labelled: Canada; 15 June 1945; Lot 45-12179 Seattle, Wash.; No. 10668; H.W.C. 
In U.S.N.M. 


Comments.—Larvae the same as specimen identified as Rhopobota naevana 
geminana on blueberry, and with the usual variations as described for specimens 
of Rhopobota vacciniana on cranberry. However, the anal shield brown, with a 
pale yellowish central area including the bases of setae D1, a characteristic not 
noticeable on the single specimen from blueberry. 


Norma dietziana Kearfott 
Fig. 121 

Material Examined.—One larva, in late last instar, labelled: holly berries; 
Williamsburg, Va.; 10 Oct. 1933; 4 genitalic slide, 25 Nov.,; moth iss. 24 Nov. 
1933; CH. In U.S.N.M. 

General.—Length six mm. but specimen contracted. Length and width, 
respectively, of head 0.89 mm. and 1.08 mm. Position of P* in relation to anterior 
and posterior margins of head 32:38. Head yellow-brown, with blackish pigmen- 
tation in ocellar area and at postgenal juncture. Thoracic shield yellow, with a 
brown border laterally and posteriorly. Thoracic legs brown. Anal shield light 
brown.  Setal pinacula darker than body colour, light brown (those on prothorax 
brown), unusually large and distinct; setae moderate in length. Spinulation of 
integument sparse, both bases and spinules darker than body colour, the spinules 
slender and easily observed. Anal fork present, poorly developed. 


Head.—Dorsal surface flattened. Ocellar area more angular than curved. 
Adfrontals narrow, extending to vertical angle. Vertical angle about a right 
angle. P' closer to Adf* than to F!. © equidistant from ocelli { and III. Ocellus 
Il less than its diameter from I and III. Ocelli Ill, [V and V close together, IV 
more or less equidistant from III and V. Spinneret about seven times as long as 
wide. 

Prothorax.—Spiracle circular and large. SD1 slightly closer to SD2 than to 
XD2._ LI slightly closer to L2 than to L3, and in a straight line with L2 and L3. 


Abdomen.—Spiracle moderately large, and SD1 one to 144 times its diameter 
from it. SD1 on segment 8 anterov entral to spiracle. L1 and L2 usually distinctly 
anterior to a vertical line through spiracle. SV group on segments 1, 2, 7, 8, and 9 
numbering 3:3:2:2:2. Pinacula of setae D2 on segment 8 about their own diameter 
apart. VIs on segment 9 slightly farther apart than those on segment 8 on this 
specimen. 
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Anal Shield.—Rounded posteriorly. L1s slightly farther apart than D1Is on 
this specimen and longer than anal segment. D2s about one-third as long as LIs. 
Dis slightly closer to corresponding SD1s than to each other on this specimen, 
and almost as long as SD1s. 

Legs.—Coxae of metathoracic legs less than their diameter apart. Claws 
slender; dorsal setae shorter than claw. Crotchets uniordinal, partially biordinal, 
about 40 on ventral prolegs and 25 on anal prolegs; crotchets ‘in situ’ a circle. 


Species near Norma dietziana Kearfott 
Fig. 122 

Material Examined.—About 12 larvae, in a late instar, labelled: Eucosma n. 
sp. near E. dietziana Kearf. (C.H. det.); on Ilex; Falls Ch., Va.; Oct. 12, 1915; 
H. & DeG. colrs. In U.S.N.M. No associated adults. 

General.—Length 10 or 11 mm. Length and width, respectively, of head on 
three specimens: 0.72 mm. and 0.84 mm.; 0.76 mm. and 0.88 mm.; 0.76 mm. and 
0.90 mm. Position of P* in relation to anterior and posterior margins of head 
26:31, 25:35, and 26:34. Head yellow-brown, with dark pigmentation in ocellar 
area and at postgenal juncture. Thoracic shield yellow, shading into brown 
laterally and posteriorly. Thoracic legs and anal shield light brown. Setal 
pinacula darker than body colour, those on prothorax usually brown, moderate 
in size; setae moderate in length. Spinulation of integument darker than body 
colour, dense, the spinules slender. Anal fork present, very poorly developed. 
Larva slender; head prognathous or intermediate between it and hypognathous. 

Head.—Adfrontals tapered anteriorly. A?* equidistant from A* and A®* or 
closer to At. Spinneret about 5/4 to 6% times as long as wide. 

Thorax.—On prothorax, spiracle circular; SD1 usually or closer to SD2 
than to XD2, but at times equidistant from both; Li closer to L2 than to L3, and in 
a straight line with both or just below. On meso- and meta-thorax, L3 apparently 
equidistant from L1 and SD1. 

Abdomen.—Spiracle circular, moderate in size, and SD1 about two or 2% 
times its diameter from it. SDI on segment 8 distinctly anteroventral to the 
. gary and 1 or two times its diameter from it. SV group on segments 1, 2, 7, 
8, and 9 usually 3:3:2:2:2. Li and L2 more or less ventral to spiracle, but occa- 
sionally somewhat anterior to a vertical line through spiracle; L2 on segment 8 
anterior or slightly anterodorsal to L1. Vis on segment 9 more or less the same 
distance apart as those on segment 8. 

Anal Shield.—As for Norma dietziana Kft. 

Legs.—Coxae of metathoracic legs usually much less than their diameter apart. 
Crotchets uniordinal, partially biordinal, 30 or 40 on ventral and 20 or 25 on anal 
prolegs. 

Bactra Stephens 

Species included: Bactra sp. near or = verutana Zell. Only one species of 
this genus having been examined, generic characters are difficult to judge. The 
followi ing are suggestions: O? on head more nearly caudal to ocellus I than ventral 
to it; LI on promhorss closer to L2 than to L3, and in more or less of a straight line 
with them; SD1 on prothoracic shield more often equidistant from SD2 and XD2 
than eleney to SD2; D1 on segment 9 more nearly anterior to SD1 than dorsal to it; 
Vis on segment 9 more or less the same distance apart as those on segment 8; 
pinacula small; SV group on segment 7 bisetose, not trisetose; SD1 on segment 8 
usually somewhat anterodorsal to spiracle; anal shield often truncated posteriorly. 
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This combination of characters, with the exception of the last three, is frequently 
found in the Olethreutinae; but the last three, together with the shape of the 
adfrontals on the head, suggest a development from a more primitive origin than 
that of most of the Olethreutinae. 


The larvae are borers in Juncus (rushes), in Cyperus, and Scirpus spp., and in 
grass. The genus is nearly world-wide in distribution (Forbes, 1923). 


Bactra sp. near or = verutana Zeller 
Fig. 123 

Material Examined.—Fight larvae, six of which probably in last instar, labelled: 
ex-Cyperus sp.; Pompano, Fla.; Mar. 3, 45; Lot 45-5767 S.S. 24059; H.W.C. In 
U.S.N.M. 

General.—Length of last-instar larvae 11 or 12 mm. Length and width, 
respectively, of head on two specimens 0.81 mm. and 0.81 mm., 0.84 mm. and 
0.88 mm. Position of P' in relation to anterior and posterior margins of head 
28:36 and 26:40. Head brown, with dark ocellar area, and lateral bar extending 
anteriorly from postgenal juncture. Thoracic shield, legs, and setal pinacula on 
anterior segments, especially on prothorax, brown. Anal shield yellowish. Setal 
pinacula small but conspicuous, brown or light brown; setae moderately short. 
Spinulation of integument easily observed, the length of spinules not apparent, the 
bases darker than ‘body colour. Anal fork absent. Larva slender; head hypo- 
gnathous. 


Head.—As long as wide, or almost so. Dorsal surface curved sharply down- 
ward posteriorly. Vertical angle acute. Adfrontals extending more or less to 
vertical angle, tapered very little anteriorly. The distance between E* and F! 
less than between E*s but greater than between F's. P! closer to Adf? than to F! 
and on anterior half of head. A?* usually somewhat closer to A’ than to A*, O? 
almost caudal to ocellus I. ©! closer to ocellus II] than to I. Ocellus II its own 
diameter or greater from I, and its own diameter or less from III. Ocellus IV 
equidistant from III and V. Spinneret about six times as long as wide. 


Thorax.—On prothorax, spiracle more or less circular; SD1 equidistant from 
SD2 and XD2, or closer to SD2; L1 in almost a straight line with L2 and L3, and 
slightly closer to L2 than to L3. On mesothorax and metathorax D1 dorsal to D2. 


Abdomen.—Spiracle small, and SD1 two or three times its diameter from it 
except on segment 8. Spiracle on segment 8 about as large as that on prothorax, 
and SD1 anterodorsal to it and approximately its diameter from it. L1 and L2 
more or less directly ventral to spiracle. SV group on segments 1, 2, 7, 8, and 9 
usually 2:2:2:2:2, but SV3 often present on one side or the other of segments | 
and 2. On segment 9, D1 and SD1 on the same pinaculum, and D1 almost anterior 
to SD1; L1 about equidistant from L2 and L3; V1s about the same distance apart 
as those on segment 8. 


Anal Shield.—Rounded or truncated posteriorly. Ls about the same distance 
apart as D Is, and about as long as anal segment. D2s about two-thirds as long as 
Lis. D1s slightly closer to corresponding SD1s than to each other and much 
shorter than SD 1s. 


Legs.—Coxae of metathoracic legs more or less their own diameter apart. 
Thoracic legs short. Claws more nearly stout than slender; dorsal setae much 
longer than claws. Crotchets uniordinal and short, 25 or 30 on ventral prolegs 
and eight or ten on anal prolegs. 
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Paralobesia Obraztsov 
Lobesia Guenée 


Species included: P. viteana Clem., P. piceana Free., P. rhoifructana Kft., P. 
vernoniana Kft., P. liriodendrana Kft., P. monotropana Heinr., Polychrosis sp. 
( probably undescribed), L. carduana Busck, L. bicinctana spiraeae McD. Except 
for Polychrosis sp. (probably undescribed), these species, formerly in the genus 
Polychrosis Rag., have been placed in the genera Paralobesia Obr. and Lobesia Gn. 
following Obraztsov (1953). No characters could be found to separate the 
larvae of the two genera. 

Characters of this group are as follows: 

General.—Spinules of integument varying from long and slender to short and 
coarse, of body colour or darker than body colour. Pinacula moderate in size. 
Anal fork always present, sometimes scarcely discernible, sometimes well developed. 


Head.—Dorsal surface somewhat convex, not flattened. Ocellar area more 
rounded than angular in dorsal view. Adfrontals always attenuated posteriorly, 
often strongly so. Vertical angle approximately a right angle. P? equidistant 
from Adf? and F", or slightly closer to Adf? but never distinctly so. A* always 
closer than A? or L! to ocelli, never more or less in a straight line with A? and L*. 
Ocelli III, 1V and V most often close together, and sometimes noticeably larger 
than the others. Spinneret about four to six times as long as wide, and often 
tapered slightly distally. 

Thorax.—Spiracle more or less circular. D1 on mesothorax and metathorax 
usually slightly dorsocaudal to D2. 

A bdomen.—Spiracle moderately small, and SD1 about two or three times its 
diameter from it. SD1 on segment 8 more or less anterior or sometimes slightly 
anterodorsal to spiracle, and one to two times its diameter from it. D2s on segment 
8 seldom farther apart and sometimes slightly closer together than Dis. L1 and 
L2 on segments 1 to 8 varying in position, directly ventral to spiracle in some 
species, distinctly anterior to a vertical line through spiracle in others. SV group 
on segments 1, 2, 7, 8 and 9 always 3:3:3:2:2, with SV3 often anterolateral and 
SV2 often posteromesal to SV1. On segment 9, D2s on a single pinaculum or on 
individual ones; D1 on the same pinaculum as SD1 and anterodorsal or almost 
anterior to it, or on its own pinaculum and more or less equidistant from D2 and 
SD1. 

Anal Shield.—Rounded or slightly tapered posteriorly. Ls varying in length 
from about as long as anal segment to twice as long, and more or less the same 
distance apart as D1Is. 

Legs.—Claw moderately slender. Crotchets uniordinal and partially biordinal, 
or biordinal. 

The larvae are small, eight to 16 mm., and feed usually in the fruit, seeds, 
flower clusters, leaf and blossom buds, and in one instance in the cones of conifers. 


Key to Species 
1, Anal fork minute and usually very difficult to observe = siti ese 
ee 
2. D1 on segment 9 on its own pinaculum and more or less equidistant from D2 and 
SD1; Dis on anal shield varying in length but usually considerably shorter than 
SD1s; Liriodendron tulipifera, Magnolia virginiana P. liriodendrana Kft. 
D1 on segment 9 on the same pinaculom as SD1 CG 
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3. Spinules of integument long and slender; L1 and L2 on abdominal segments 1-8 
ventral to spiracle; SD1 on — 8 somewhat anterodorsal to spiracle; anal 
shield always rounded, not tending to be slightly tapered posteriorly, Dis, D2s, 
and SD1s on anal shield very short; larva in last instar 13-16 mm.; in leaf and 
blossom buds of magnolia Polychrosis (probably undescribed) 

Spinules of integument short and coarse; L1 and L2 on abdominal segments 1-8 usually 
somewhat anterior to a vertical line through spiracle, SD1 on segment 8 more or 
less anterior to spiracle; D1s and SD1s on anal shield of about the same length and 
almost as long as LIs; thistle ; L. carduana Busck 

4. Dis and SDIs on anal shield short, not much longer than D2s; “SDI on segment 8 
anterior or somewhat anterodorsal to spiracle; anal fork moderately developed; 
Indian pipes P. monotropana Heinr, 

Dis and SD1s ; anal shield almost as long as L1s 5 

5. Thoracic shiela brown, usually dark brown, adfrontals on head strongly attenuated 

posteriorly; anal fork usually we!l developed; in cones of spruce and i“ rch 
P. piceana Free. 

Thoracic shield yellowish, often bordered laterally and/or posteriorly with some 
brown pigmentation 6 

6. SD1 on thoracic shield usually closer to SD2 than to XD2, adfrontals not strongly 
attenuated posteriorly; spinulation of integument easily observed; in flower clusters 
and fruit of grape, and sometimes a case-bearer utilizing Anthonomus gall as a 


case . P. viteana Clem. 
SD1 on thoracic shield more or less equidistant from SD2 and XD?; adfrontals er 
attenuated posteriorly; anal fork usually well developed : 7 


7. On fruit of Rhus glabra and occasionally on the seeds of Cornus and Kalmia spp. 
P. rhoifructana Kft. 
On leaf buds and seeds of Veronia noveboracensis and Ambrosia trifida_P. vernoniana Kft. 
Regarding the larva of L. bicinctana spiraeae McD., on spiraea, too few char- 
acters could be obtained for its inclusion in key. 


Paralobesia viteana Clemens 
Fig. 124 

Material Examined.—About twelve larvae, in various instars, labelled: in grapes, 
Washington, Utah; Sept. 9, 1954; G. F. Knowlton, K. Goodarzy. In C.N.C. 

General.—I ength of largest about 10 mm. Length and width, respectively, 
of head on four specimens: 0.64 mm. and 0.77 mm.; 0.61 mm. and 0.68 mm.; 0.56 
mm. and 0.67 mm.; 0.59 mm. and 0.67 mm. Head yellow ish, with black pigmen- 
tation in ocellar area and usually a dark lateral bar on cheek extending almost to 
ocellar area. Thoracic shield yellowish, bordered laterally and posteriorly by a 
broad brown band. Anal shield yellowish. ;Thoracic legs brown. Some pig- 
mentation on pinaculum of lateral setal group of prothorax. Body colour pale. 
Setal pinacula not conspicuous, of body colour; setae moderate in length. Spinu- 
lation of integument easily observed. Anal fork present, moderately developed. 
Larva slender; head prognathous. 

Head.—Broader than long. Dorsal surface somewhat convex. Ocellar areas 
more rounded than angular, although often to a lesser degree than illustrated. 
Ocelli apparent from a dorsal view. Adfrontals extending to vertical angle, 
attenuated posteriorly. The distance between E* and F* about three-quarters 
that between F?s or F's. P* about equidistant from Adf* and F*. A? about 
equidistant from A?* and A*. O® ventrocaudal to ocellus I. O* more or less 
equidistant from ocelli I and III. Ocellus IV equidistant from and close to III 
and V. Spinneret about four or five times as long as wide. 

Thorax.—On prothorax, spiracle circular; SD1 usually closer to SD2 than to 
XD2; L1 closer to L2 than to L3, and in a straight line with L2 and L3 or 


slightly below. On mesothorax and metathorax D1 usually slightly dorsocauda! 
to D2. } . 
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Abdomen.—Spiracle small, SD1 two or three times its diameter from it except 
on segment 8. SD1 on segment 8 anterior to spiracle and slightly more than its 
diameter from it. L1 and L2 distinctly anterior to a vertical line through spiracle 
except on segment 1. SV group on segments 1, 2, 7, 8, and 9 numbering respec- 
tively 3:3:3:2:2, with SV3 usually anterolateral and SV2 posteromesal to SV1 on 
segments 1 and 2. On segment 9, D2s usually on the same pinaculum but occa- 
sionally on indiv ideal ones; D1 and SD1 on the same pinaculum; V1s about the 
same distance apart as chose on segment 8. 

Anal Shield.—Rounded posteriorly in dorsal view. Lis about the same 
distance apart as D1s, and 1¥, to two times as long as anal segment. D2s one-half 
or less the length of Lis. D1s as long as SD1s, and in line with SD1s, or somewhat 
anterior to them. 

Legs.—Coxae of metathoracic legs less than their diameter apart. Claws 
curved, moderately slender; dorsal setae about as long as or longer than claw. 
Crotchets biordinal, about 25 or 30 on ventral prolegs, 15 or 20 on anal prolegs. 

Comments.—Of economic importance. On grapes. Several broods. Feed- 
ing on the flower clusters and the grapes themselves, webbing the latter together. 
Also livi ing as a case-bearer, eating out the Anthonoms gall and utilizing it as a 
case (Forbes, 1923). 


Paralobesia piceana Freeman 
Fig. 124a 

Material Examined.—Seven larvae, probably in last instar and probably of this 
species, labelled: Lepidoptera from Larix cones; in late July or early August; near 
Cloquet, Minnesota, U.S.A.; see letter from Duncan, dated March 7, 1951; H. 
Tripp. F.1.S. material. In C.N.C. ‘ 

General.—Length about 12 mm. Length and width respectively of head on 
six specimens averaging 0.76 mm. and 0.83 mm. Position of seta P' in relation to 
anterior and posterior margins of head ranging from 16:27 to 19:40. 

Comments.—Larva similar to that of P. viteana with these differences: ad- 
frontals on head more strongly attenuated posteriorly; thoracic shield ge 
usually dark brown; SD1 on thoracic shield equidistant from SD2 and XD2, 
closer to XD2 than to SD2; anal fork well dev eloped. 

In cones of spruce and larch. 


Paralobesia rhoifructana Kearfott 
Fig. 125 

Material Examined.—Nine larvae, in a late instar, labelled: fruits of Rhus 
glabra; Falls Ch., Va.; Oct. 31, 1914; coll. CLH. In U.S.N.M. 

General.—Length about seven mm. but specimens contracted. Head yellow- 
ish, with dark ocellar area and some degree of a dark lateral bar on cheek. Thoracic 
shield yellowish, often with some brow n pigmentation laterally and/or posteriorly. 
Thoracic legs light brown. Anal shield yellowish or light brown. Pinacula 
moderate in size, with some light brow nish pigmentation on some of specimens. 
Anal fork well developed. 

Ocelli—IIl, 1V and V apparently larger than the others and close together. 

Other characters as illustrated. 

Comments.—Larva also feeding occasionally on seeds of Cornus and Kalmia 
spp. (Heinrich, 1926). No Canadian specimens of this species in C.N.C. 
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Paralobesia vernoniana Kearfott 
Fig. 126 
Material Examined.—Three larvae, probably in “i instar, labelled: leaf buds 
Ambrosia trifida; Kinderhook, Ill.; VIII-3-33; coll. L. C. Hack; ident. by C.H. 
In U.S.N.M. 


General.—Length eight or nine mm. Head yellowish, with dark ocellar area 
and lateral bar on cheek. Thoracic shield yellow ish, usually bordered laterally 
and posteriorly with brown pigmentation. Thoracic legs brown. Anal shield 
yellowish or light brown. Pinacula moderate in size, at times with some brownish 
pigmentation. Spinules of integument darker than body colour, distinct. Anal 
fork well developed. 


Other characters as illustrated. 


Comments.—Larva apparently very closely similar to that of rboifructana. 
Feeding on seeds of Veronia noveboracensis and ‘Ambrosia trifida (Heinrich, 1926). 
No Canadian specimens in C.N.C. 


Paralobesia liriodendrana Kearfott 
Fig, 127 
Material Examined.—Six larvae in a late instar and five in an early instar, 
labelled: on tulip; June 2, 1914; Falls Ch., Va.; coll. CH. In U.S.N.M. 


General.—Length 10 to 13 mm. Head yellowish, with dark ocellar area and 
lateral bar on cheek. Thoracic shield yellow ish or light brown. Thoracic legs 
light brown. Anal shield yellowish or light brown. " Spinulation of integument 
of body colour or somew hat darker. Anal fork present but minute and scarcely 
discernible. Larva unusually slender. 


D1 on segment 9 on its own pinaculum, more or less equidistant from D2 and 
SD1. 

Other characters as illustrated. 

Comments.—Larva feeding commonly upon the leaves, rarely in the seed pods 
(Heinrich, 1926). Liriodendron tulipifera, Magnolia virginiana. 

Paralobesia monotropana Heinrich 
Fig. 128 

Material Examined.—Two larvae, in last instar, labelled: Indian Pipes; Wheaten, 

Md.; July 30, 1950; coll. K. Sommerman; ident. by H.W.C. In U.S.N.M. 


General.—Length nine mm. Head yellowish, with a dark ocellar area, but no 
dark pigmentation on cheek. Thoracic and anal shields yellowish. Thoracic legs 
light brown. Setal pinacula moderate in size, distinct. Spinules of integument 
sparse, slender, darker than body colour, the bases often distinct. Anal fork 
moderately developed. Larva slender; head prognathous. 


Anal Shield.—D1s and SD1s much shorter than L1s, and only slightly longer 
than D2s. 


Crotchet;.—Uniordinal, partially biordinal, apparently fewer in number than 
in most species of this genus. 


Comments.—In seed capsules of Monotropa uniflora (Heinrich, 1926). 
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Polychrosis sp. (probably undescribed ) 
Fig. 129 

Material Examined.—Eight larvae, in last and earlier instars, labelled: Magnolia 
grandiflora (in leaf and blossom buds); nr. Lacrosse & Brooker, Fla.; 27 April, 
1950; coll: L. A. Hetrick; ident. W.H.C.; assoc. adults det. J.F.G.C. Larvae and 
associated adults in U.S.N.M. 

General.—Length of larva in last instar 13 to 16 mm. Head yellowish brown, 
sometimes overlaid with a light brown pattern, dark ocellar area and lateral bar 
on cheek. Thoracic and anal shields, and thoracic legs brown. Pinacula moderate 
in size, brown, distinct. Spinulation of integument conspicuous, the spinules 
slender and dark with dark bases. Anal fork scarcely discernible. 


Abdomen.—L1 and L2 more or less directly ventral to spiracle on segments 
1-8. SD1 on segment 8 often slightly anterodorsal to the spiracle. 


Anal Shield.—Apparently always rounded posteriorly, with no tendency to 
be slightly tapered as in other species of this genus. Ls not much longer than 
anal segment. D1s, D2s, and SD1s about equal in length and very short. 


Comments.—Other characters as illustrated. 


Lobesia carduana Busck 
Fig. 130 
Material Examined.—Seven larvae, in a late instar, labelled: on thistle; July 21, 
1935; Chesapeake Beach, Md.; coll. A. Busck. In U.S.N.M. 


General.—Length about 10 mm. Length and width, respectively, of head on 
four specimens: 081 mm. and 0.89 mm.; 0.77 mm. and 0.85 mm.; 0.80 mm. and 
0.93 mm.; 0.81 mm. and 0.93 mm. Position of P! in relation to anterior and 
posterior margins of head 27:37, 25:36, 28:35, 28:36. Head yellowish, with dark 
pigmentation on ocellar area and anteriorly from postgenal juncture. Thoracic 
shield brownish, or yellowish anteriorly deepening to brown posteriorly. Thoracic 
legs brownish. Anal shield brown, apparently lighter in color around setal bases. 
Setal pinacula moderate in size, often with some brownish pigmentation, easily 
observed; setae moderate in length. Spinulation of integument easily observed, 
dense and darker than body colour. Body colour pale. Anal fork very poorly 
developed. Larva slender; head prognathous. 


Other characters as illustrated. 
Comments.—Larvae on top leaves and in flowers (Heinrich, 1926). 


Lobesia bicinctana spiraeae McDunnough 


Material Examined.—A single larva, in very poor condition, labelled: Poly- 
chrosis spiraeae McD.; Petite Riviere, N.S.; J. McD.; July 1935. Larva and 
associated adults in C.N.C. 


General.—Adfrontals not strongly attenuated posteriorly. Spinules of integu- 
ment slender, of body colour. SD1 on prothorax equidistant from SD2 and XD2. 
Li and L2 on abdominal segments 1-7 only slightly anterior to a vertical line 
through spiracie, if at all. SV group on segments 1, 2, 7, 8, and 9 numbering 
3:3:3:2:2. D1 onsegment 9 on the same pinaculum with SD1. Anal fork moder- 
ately developed. 


Conments.—Larva feeding on spiraea. 
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Endothenia Stephens 


Species included: E. hebesana Wik. The examination of more species is 
required to identify the generic characters, but the following are no doubt among 
them: the head with dorsal surface convex; P' equidistant from Adf? and F', or 
only slightly closer to Adf* than to F'; and the habit of feeding in seeds or occa- 
sionally in the stalks or flowers of herbs. 


Endothenia hebesana Walker 
Fig. 131 
Material Examined.—Six larvae, in late instars, labelled: in seeds of Frasera 
caroliniensis; 3 x 35; No. 179. Larvae and associated adults in C.N.C. from St. 
David's, Ont., collected by W. L. Putman. 


General.—Length of last-instar larva about 10 mm. Length and width, respec- 
tively, of head of two specimens in last instar and one in an earlier instar: 0.89 mm. 
and 0.99 mm.; 0.90 mm. and 1.03 mm.; 0.68 mm. and 0.81 mm. Position of seta 
P' in relation to anterior and posterior margins of head 26:43, 30:40, and 21:32. 
Head and thoracic shield reddish brown. Pinaculum of lateral setal group of 
prothorax with some brown pigmentation. Thoracic legs brown. Setal pinacula 
small, probably of body colour; setae moderate in length. Spinulation of integu- 
ment sparse, the spinules slender. Anal fork present, moderately developed. 
Larva probably slender if not in late-last instar; head prognathous. 


Head.—Broader than long. Dorsal surface more convex than flattened. Ocellar 
areas more rounded than angular, but ocelli apparent in a dorsal view of head. 
Adfrontals extending to vertical angle. The distance between E? and F! about 
two-thirds that between Fs or F's. P! about equidistant from Adf? and F'. A! 
about equidistant from A? and A*. O* ventrocaudal to ocellus I. O* usually 
slightly closer to ocellus II than to ocellus I. All ocelli of about the same size, 
small, with II more than its diameter from I and III, and 1V about ex quidistant from 
II] and V. Spinneret about six or seven times as long as wide. 


Thorax.—On prothorax, spiracle circular; SD1 closer to SD2 than to XD2 or 
equidistant from both; L1 slightly closer. to L2 than to L3, and below a straight 
line joining L2 and L3. On mesothorax and metathorax D1 usually more or less 
dorsal to D2. 


Abdomen.—Spiracle small, and SD1 at least twice its diameter from it except 
on segment 8. SDI on segment 8 slightly anterodorsal, anterior or anteroventral 
to spiracle, and somewhat more than its diameter from it. L1 and L2 tending to 
be anterior to a vertical line through spiracle on segments 2-8. SV group on 
segments 1, 2, 7, 8, and 9 numbering 3:3:3:2:2, with SV3 usually anterolateral to 
SV 1, and SV2 mesal to SV1 or even slightly anteromesal to latter on segments | 
and 2. [2s on segment 8 usually slightly closer to each other than are Dis. On 
segment 9, D2s on “the same pinaculum; D1 and SD1 on the same pinaculum; L1 or 
L2 occasionally absent; SV2 sometimes absent; V1s about the same distance apart 
as those on segment 8 or slightly less. 


Anal Shield.—Rounded posteriorly. Lis about the same distance apart as 
Dis, and about as long as or slightly longer than anal segment. D2s one-third 
to one-half as long as Lis. D1s closer to corresponding SD 1s than to each other, 
much shorter than SD 1s, and slightly anterior to a straight line joining SD 1s. 


Legs.—Coxae of metathoracic legs less than their diameter apart. Claws 
curved, slender; dorsal setae about as long as claws. Crotchets uniordinal, parti- 
ally biordinal, numbering 25 or 30 on ventral prolegs, 15 or more on anal prolegs. 
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Comments.—Common and of wide distribution. Antirrhinum, Gerardia, Iris, 
Orthocarpus, Penstemon, Physostegia, Solidago, Stachys, Tigridia, Verbascum, 
Verbena (larva feeding on seeds) (Heinrich, 1926). 


Olethreutes Hubner, Group 1 


Species included: O. agilana Clem., A. schistaceana Snell. The latter species, 
although not occurring on this continent, has been included for comparison. 
Neither appears to be related to O. albiciliana Fern. (Olethreutes, group 2) but the 
examination of larvae of more species is obviously necessary to clarify relation- 
ships. 

Olethreutes agilana Clemens 
Fig. 132 


Material Examined.—Nine larvae, in various instars, labelled: Vineland, Ont.; 
W. L. Putman; 1936; Argyroploce agilana Clem.; in stems of Impatiens biflora; 
No. 143. Larvae and associated adults in C.N.C. 


General.—Length of last-instar larva about 15 or 20 mm. Length and width, 
respectively, of head of three larvae in last instar and one in an earlier instar: 1.05 
mm. and 1.27 mm.; 1.02 mm. and 1.21 mm.; 1.09 mm. and 1.33 mm.; 0.99 mm. and 
1.16mm. Position of seta P' in relation to anterior and posterior margins of head 
42:40, 40:40, 45:40, and 37:40. Head dark brown anteriorly, grading to yellowish 
brown posteriorly. Prothoracic shield yellowish, or of body colour. Thoracic 
legs, setal pinacula and anal shield all of body colour. Setal pinacula moderately 
large; setae moderate in length. Spinulation of integument sparse, easily observed, 
the spinules slender. Anal fork absent. Larva slender; head prognathous. 


Head.—Broader than long. In dorsal view almost parallel-sided. Dorsal 
surface more nearly flat than convex. Dorsal flap covering membranous base of 
antenna sclerotized and conspicuous. Adfrontals extending to vertical angle. 
The distance between E? and F' usually about two-thirds that between F's or less 
than two-thirds that between Es. P! closer to Adf? than to F'. A? about equi- 
distant from A! and A*. ©? ventrocaudal to ocellus I. O! closer to ocellus III 
than to I. Ocellus II its own diameter or less from I and III. Ocellus 1V closer 
to V than to III and sometimes fused with it. Spinneret seven or 7 times as 
long as wide. 

Thorax.—On prothorax, spiracle more oval than circular; SD1 usually closer 
to SD2 than to XD2; L1 equidistant from L2 and L3, or slightly closer to L2, and 
more or less in a straight line with them. On mesothorax and metathorax D1 
more often dorsal than dorsocaudal to D2. 


Abdomen.—Spiracle very small, SD1 three or more times its diameter from it. 
SD1 on segment 8 anterior or anterodorsal to spiracle, and at least twice its diameter 
from it. L1 and L2 distinctly anterior to a vertical line through spiracle on 
segments 2-8. SV group on segments 1, 2, 7, 8, and 9 usually 3:3:3:2:2, with SV2 
almost always mesal even anteromesal to SV1 on segments 1 and 2. On segment 
9, D2s on the same pinaculum; )1 usually slightly closer to SD1 than to D2, but 
on its own pinaculum, L2 anterodorsal and L3 posteroventral to L1; V1s slightly 
farther apart or slightly closer together than those on segment 8. 

Anal Shield—Rounded posteriorly. Lis about the same distance apart as 
Dis, and about 1% times as long as anal segment. D2s one-half or less as long as 
Lis. D2s shorter than SD1s, closer to corresponding SD1s than to each other, 
and in almost a straight line with them. 
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Legs.—Coxae of metathoracic legs less than their diameter apart. Claws 
almost straight, slender; dorsal setae almost as long as claws. Crotchets uniordinal, 
15 or 20 on ventral prolegs and 10 or 15 on anal prolegs. 

Comments.—Larva a borer. Adults in C.N.C. from only Ontario and Quebec 
in Canada. 

Argyroploce schistaceana Snellen 

Material Examined.—Six \arvae from sugar cane collected in the Philippines. 
In U.S.N.M. 

General_—Resembling O. agilana in the following: the ocelli (except that 
III and IV, not IV and V, are close together); O* closer to III than to I; spinules 
slender; spiracles distinctly oval; SV group on segments 1, 2, 7, 8, and 9 number- 
ing 3:3:3:2:2; L1 and L2 anterior to a vertical line through spiracle on segments 
2-8; shape of anal shield and position of setae on it; shape of claw; absence of 
anal fork; size of larva 14-18 mm.; boring habit. 

Differing from O. agilana in the following: head in dorsal view with distinctly 
rounded ocellar areas and acute vertical angle; adfrontals about as broad anteriorly 
as posteriorly; crotchets biordinal, partially triordinal, D1 on segment 9 distinctly 
anterodorsal to SD1 but on the same pinaculum with it; pinacula probably small. 

Comments.—Probably closely related to agilana in spite of these differences. 
A well-known borer of sugar-cane tillers (Williams, 1953). 


Taniva Heinrich 


Species included: T. albolineana Kft. The combination of the following 
characters suggests a high development: L1 and L2 distinctly anterior to a vertical 
line through the spiracle on most of the segments | to 8; D1 on segment 9 often 
on its own pinaculum, equidistant from D2 and SD1; L1 on the prothorax usually 
slightly closer to L2 than to L3 and more or less in a straight line with them; V Is 
on segment 9 the same distance apart or slightly closer than those on segment 8. 
It also indicates the differences in origin of albolineana Kft., and the less highly 
developed Epinotia nanana Treit., which may also be found webbing and mining 
the needles of the same host. 


Taniva albolineana Kearfott 
Fig. 133 / 

Material Examined.—About 24 larvae, labelled: Taniva albolineana Kft.; 
Ottawa, Ont.; blue spruce; 1949. In F.LS. collection, Ottawa, Ont. 

General.—Length seven mm. Length and width, respectively, of head on six 
specimens averaging 0.52 mm. and 0.52 mm. Position of seta P! in relation to 
anterior and posterior margins of head ranging from 18:24 to 15:26. Head, 
thoracic shield, and thoracic legs yellowish. Head with blackish pigment on 
ocellar area and at postgenal juncture. Anal shield with some yellowish pigmen- 
tation. Setal pinacula moderately small, of body colour; setae of moderate length 
but very delicate, and their bases inconspicuous. Spinulation of integument 
difficult to observe under magnification. Anal fork absent. Larva slender, taper- 
ing anteriorly to a thoracic shield and head, which are considerably narrower 
than abdominal segments; head prognathous. 

Head.—Usually as long as wide. Viewed dorsally convex in appearance, and 
ocellar areas strongly rounded. Adfrontals narrow and extending more or less to 
vertical angle, and both frons and adfrontals strongly attenuated posteriorly. 
The distance between FE? and F! usually about the same as that between F's and 
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slightly less than that between E*s. P* closer to Adf? than to F', or about equi- 
distant from Adf? and F*. A? often slightly closer to A! than to A*. O# ventro- 
caudal to ocellus I. O' about equidistant from ocelli I and III. Ocellus II less 
than its diameter from I and III. Ocellus 1V about equidistant from III and V, 
these ocelli not noticeably larger than the others. Spinneret four or five times 
as long as wide. 

Thorax.—On prothorax, spiracle oval to almost circular; SD2 very short, 
delicate, and always much closer to SD1 than to XD2; L1 most often slightly closer 
to L2 than to L3, and in line with them or just below a straight line joining them. 
On mesothorax ond metathorax D1 usually dorsal to D2. 

Abdomen.—Spiracle small, SD1 two or more times its diameter from it except 
on segment 8. SD1 on segment 8 anterior or anterodorsal to spiracle and slightly 
more than its diameter from it. L1 and L2 distinctly anterior to a vertical line 
through spiracle on most of segments 1 to 8. SV group on segments 1, 2, 7, 8, 
and 9 most unstable, numbering 3: 3:2:2:2 or, almost as often, 2:3:2:2:2, or 3:2:3:2:2, 
etc. On segment 9, D2s on the same pinaculum or on individual ones; D1 equi- 
distant from D2 and SD1 and on its own pinaculum, or close to SD1 and on the 
same pinaculum with it; L3 sometimes on its own pinaculum distant from that of 
L1 and L2; V 1s about the same distance apart as those on segment 8 or slightly less. 

Anal Shield.—Rounded posteriorly. Lis slightly farther apart than D1s, and 
usually somewhat longer than anal segment. D2s about one-third or more as long 
as Lls. DJs usually closer to respective SD1s than to each other, much shorter 
than SD 1s, and in line with, or slightly anterior to a straight line joining SD1s. 

Legs.—Coxae of metathoracic legs about their own diameter or less apart. 
Thoracic legs short. Claws curved, slender; dorsal setae longer than claws. Ventral 
prolegs short. Crotchets uniordinal, partially biordinal, about 25 or 30 on ventral 
prolegs, 15 or 20 on anal prolegs; crotchets ‘in situ’ more oval than circular. 

Comments.—The larvae likely to be confused with those of Epinotia nanana 
Treit., which are on the same host and have the same elongated head, but easily 
separated from them by the characters listed in the key. 

A miner and webber of the needles of spruce and balsam (Cumming, 1954). 
Widely distributed and of economic importance. 


Sciaphila Treitschke 

Species included: S. duplex Wlshm. This is an obviously highly-developed 
genus, yet SD1 on segment 8 has retained, or reverted to, its anterodorsal position 
in relation to the spiracle, and only a single seta in the SV group is usually present 
on segment 9. The anal shield remains rounded posteriorly, but is somewhat 
elongated, and the anal fork is unusual in that it has so many prongs on such a 
poorly-developed base. The combination of highly developed characters with 
the above primitive ones makes this genus unique in the Olethreutidae on the 
North American continent. 


Sciaphila duplex Walsingham 
Fig. 134 

Material Examined.—Two larvae, in late instar, labelled: Sciaphila duplex 
Wlshm.; Uplands, Ont.; t. aspen; F.1L.S. 4004; 17-V-41. In F.LS. coll., Ottawa, 
Ont. One larva in late instar, labelled: Wright, Que.; 29-V-33; G. S. Walley; 
on poplar. In C.N.C. Three other larvae in earlier instars. 

General.—Length of last-instar larva about 14 or 15 mm. Length and width, 
respectively, of head on two specimens 1.18 mm. and 1.39 mm., 1.23 mm. and 1.46 
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=m. Position of P' in relation to anterior and posterior margins of head 21.5: 

5.5, 23:26. Head reddish brown, overlaid with some darker pattern, with dark 
ee i on ocellar area and at postgenal juncture. Prothoracic, anal, and 
proleg shields, thoracic legs, and setal pinacula all dark brown. Body colour pale. 
Setae moderately long. ‘Spinulation of integument dense, inconspicuous. Anal 
fork present, dark brown. Larva slender; head prognathous. 

Head.—Slightly broader than long. Viewed dorsally, convex in appearance, 
and ocellar area slightly rounded, often more so than illustrated. Adfrontals 
extending to vertical angle, and strongly tapered anteriorly. The distance between 
FE? and F' about three-fifths “9 betw een E’s or F's. P* about equidistant from 
Adf? and F', or closer to Adf*. A* about equidistant from A‘ and A*. O® ventro- 
caudal to ocellus I. O' about equidistant from ocelli I and III. Ocellus II less 
than its diameter from I, but its diameter or more from III. Ocellus IV closer to 
Ill than to V. Ocelli II, 1V, and V not noticeably larger than the others. Spin- 
neret about three times as long as wide. Basal segment of labial palp short but 
slender. 

Thorax.—On prothorax, spiracle circular; SD1 about equidistant from XD2 
and SD2; D1s closer to corresponding D2s than to each other and in front of a 
straight line joining D2s; L1 closer to L2 than to L3 and below a straight line 
joining them. On mesothorax and metathorax D1 usually dorsal to D2. 


Abdomen. —Spiracle large and circular, and SD1 usually less than twice its 
diameter from it. SDI on segment 8 anterodorsal to spiracle and less than its 
diameter from it. L1 and L2 anterior to a vertical line through eg on seg- 
ments 2-8 SV group on segments ote 2, 7, 8, and 9 usually 2:2:2:2:1, but SV3 
sometimes present in segments 1, 2, or 7 on one or both sides of chosen and SV2 
present in segment 9 on one side as one specimen. On segment 9, D2s on the 
same pinaculum,; D1 on its own pinaculum and equidistant from D2 and SD1; V 1s 
about the same distance apart as those on segment 8 or slightly more. 

Anal Shield.—Rounded posteriorly. L1s closer together than D 1s, and as long 
as or slightly longer than anal segment. D2s about half as long as Lis. D1s as 
long as SDIs, closer to corresponding SD 1s than to each other, ‘and anterior to a 
straight line joining SD 1s. 

Legs.—Coxae of metathoracic legs less than their own diameter apart. Claws 
moderately slender; dorsal setae shorter than claws. Crotchets triordinal, about 
55 on ventral prolegs, 35 or 40 on anal prolegs. Anal fork with about five to nine 
prongs but with basal portion poorly developed. 

Comments.—Larva a leaf roller on poplar. Of wide distribution. 


Hedia Hubner, Group 1 
Species included: H. chionosema Zell. The examination of more species is 
necessary to identify generic characters. 


Hedia chionosema Zeller 
Fig. 135 

Material Examined.—One larva, in last instar, labelled: Bells Corners, Ont.; 
No. | on Amelanchier; 1941; No. 104. Larva and associated adults in C.N.C. 

General.—Length about 14 mm. Length and width, respectively, of head 
1.03 mm. and 1.20 mm. Position of seta P! in relation to anterior and posterior 
margins of head 37:43. Head of body colour with dark ocellar area and lateral 
bar on cheek. Living larva entirely bright green except for areas surrounding 
seta SD1 on prothoracic shield and lateral setae on prothorax: these setae on 
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prominent dark brown or black pinacula. Other setal pinacula apparent but of 
body colour; setae comparatively short. Spinulation of integument dense, but 
difficult to observe. Anal fork present, moderately developed. Larva slender; head 
prognathous. A distinct and easily recognized species in the larval stage. 

Head.—Slightly broader than long. Dorsal surface flattened. Ocellar areas 
more rounded than angular. Adfrontals extending to vertical angle. The distance 
between E? and F! about three-fifths the distance between E*s or F's. P! closer 
to Adf? than to F!. A? about equidistant from A‘ and A*. O? caudal to ocellus 
I. O! about equidistant from ocelli land III. Ocellus II less than its own diameter 
from I and III. Ocellus 1V about equidistant from III and V. Spinneret about 
five times as long as wide. 

Thorax.—On prothorax, SD1 equidistant from SD2 and XD2; LI slightly closer 
to L2 than to L3, and below a straight line joining them. On mesothorax and 
metathorax D1 slightly dorsocaudal to D2. 

Abdomen.—Spiracle small, and SD1 at least twice its diameter from it except 
on segment 8. SD1 on segment 8 anterior to spiracle and slightly more than 
its diameter from it. D2s on segment 8 considerably farther apart than D\Is. 
Li and L2 tending to be anterior to a vertical line through spiracle. SV group 
on segments 1, 2, 7, 8, and 9 numbering 2:2:2:2:1. On segment 9, D2s on the 
same pinaculum; D1 and SD1 on the same pinaculum; L3 absent; V 1s farther 
apart than those on segments 8 or 7. 

Anal Shield.—Rounded posteriorly. Lis about the same distance apart as 
Dis, and slightly longer than anal segment. D2s about half the length of Lis. 
D1s closer to corresponding SD1s than to each other, and slightly anterior to 
a straight line joining them. 

Legs.—Coxae, of metathoracic legs less than their diameter apart. Claws 
almost straight, slender; dorsal setae shorter than claws. Crotchets biordinal, 
about 40 on ventral prolegs and 30 on anal prolegs. 

Comments.—Of no apparent relation to Hedia ochroleucana Hbn., which 
is the more highly developed of the two. Larva in late May, early June; green, 
chunky, with prominent lateral prothoracic tubercles; pupating in a neat small 
rolled-up section of leaf; also on apple, Pyrus, hawthorn (unpublished note by 
Dr. McDunnough). 

Ahmosia Heinrich 

Species included: A. galbinea Heinr. 


Ahmosia galbinea Heinrich 
Fig. 136 

Material Examined.—Nine larvae, most of them in late or last instar, labelled: 
Gaura parviflora (feeding on); Almota, Whitman Co., Wn.; 18 March, 1934; 
J. F. G. Clarke; No. 5035-5140. In U.S.N.M. 

General.—Length of last-instar larva approximately 11 to 13 mm. Length 
and width, respectively, of head on two specimens 0.89 mm. and 1.07 mm., 
0.86 mm. and 1.05 mm. Position of P* in relation to anterior and posterior 
margins of head 31:39 and 33:35. Head brown, with darker ocellar area and 
lateral bar extending anteriorly from postgenal juncture. Thoracic shield and legs 
brown. Some brown pigmentation on setal pinacula of prothorax. Anal shield 
of body colour. Setal pinacula of body colour, moderately small, easily ob- 
served; setae moderate in length. Spinulation of integument unusually dense, 
the — short but the bases dark. Anal fork present, but poorly developed. 
Head apparently intermediate between prognathous and hypognathous. 
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Head.—Distinctly broader than long. Ocellar area more angular than curv- 
ed in dorsal view. Vertical angle a right angle or obtuse. Adfrontals extending 
more or less to vertical angle. Frontal sutures almost straight. PP! closer to 
Adf* than to F* but often not distinctly so. A?* usually closer to A* than to 
A’ but occasionally about equidistant from both. O* ventrocaudal to ocellus 
I. O* equidistant from ocelli I and III or slightly closer to III than to I, 
Ocellus II distinctly smaller than I or III, and usually more than its diameter 
from I and less than its diameter from III. Ocellus IV about equidistant from 
Ill and V. Spinneret about four or 4¥, times as long as wide. 

Thorax.—On prothorax, spiracle more nearly circular than oval; SD1 equi- 
distant from SD2 and XD2, or closer to XD2 than to SD2; L1 in more or less 
of a straight line with L2 and L3, and usually slightly closer to L2 than to 
L.3; Dis closer to corresponding D2s than to each other. On mesothorax and 
metathorax D1 more or less dorsal to D2. 

Abdomen.—Spiracle moderate in size, and SD1 one to two times its diameter 
from it. SDI on segment 8 anterior to spiracle, and about its diameter from 
it. Li and L2 slightly anterior to a vertical line through spiracle on segments 
2-8. SV group on segments 1, 2, 7, 8, and 9 numbering 3:3:3:2:2, or 2:3:2:2:2, 
etc., i.e., unstable on 1, 2, and 7. On segment 9, D2 on its own pinaculum; D1 
on its own pinaculum and more or less equidistant from D2 and SD1; L1 more 
or less equidistant from L2 and L3; Vis usually somewhat farther apart than 
those on segment 8. 

Anal Shield.—Rounded posteriorly. Lis about the same distance apart as 
D1s, and slightly longer than anal segment. D2s one-half or more length of Lis. 
D1s closer to corresponding SD1s than to each other, and about the same length 
as D2s, that is shorter than SD1s. 

Legs.—Coxae of metathoracic legs less than their diameter apart. Claws 
moderately slender; dorsal setae shorter than claws. Crotchets biordinal, 30 or 
35 on ventral prolegs, 20 more or less on anal proleg; crotchets ‘in situ’ circular. 

Comments.—Only one Canadian specimen in C.N.C., a paratype from Saska- 
toon, Saskatchewan. 

Exartema Cleméns, Group 1 

Species included: E. ferriferanum Wlk. Obviously highly developed, but 
the combination of characters which separates it from Exartema, group 2 (see 
‘Comments’), suggests there is no relationship with the latter. 


Exartema ferriferanum Walker 
Fig. 137 
Material Examined.—Numerous larvae, in late instars, labelled: Hydrangea; 
Ithaca, N.Y.; Mrs. H. Rias. In U.S.N.M. 
General.—Length of largest 14 and 15 mm. Length and width, respectively, 
of head on three specimens: 0.96 mm. and 1.11 mm.; 0.88 mm. and 1.01 mm.; 
0.97 mm. and 1.12 mm. Position of seta P* in relation to anterior and posterior 
margins of head 40:36, 35:35, and 37:40. Head brown, often with darker pig- 
mentation on ocellar area and at postgenal juncture. Thoracic shield brown. 
Some brown pigmentation on pinacula of prothorax. Anal shield more or less 
of body colour. Thoracic legs brown, the prothoracic pair usually the darkest 
and the metathoracic pair often the palest. Setal pinacula moderate in size, 
easily observed, of body colour; setae moderately long. Spinulation of integu- 
ment easily observed, the spinules long and slender, the bases of body colour. 
Anal fork absent. Larva slender; head prognathous. 
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Head.—Broader than long. Dorsal surface flat. Adfrontals extending to 
vertical angle. Vertical angle obtuse. The distance between E* and F* one- 
half or slightly more than that between E*s or F's. P* distinctly closer to 
Adf? than to F*. A? equidistant from A‘ and A’, or closer to A*. O* more 
nearly caudal than ventral to ocellus I. O* about equidistant from ocelli I 
and III. Ocellus II less than its diameter from I and III. Ocellus IV close to 
and about equidistant from III and V. Spinneret about five to seven times 
as long as wide. 

Thorax.—On prothorax, SD1 equidistant from SD2 and XD2 or farther 
from SD2 than from XD2; D1s closer to corresponding D2s than to each other; 
L1 usually, but not always, at least twice as far from L3 as from L2, and 
in a straight line with L2 and L3 or slightly below. On mesothorax and meta- 
thorax D1 usually slightly dorsocaudal to D2. 

Abdomen.—Spiracle moderate in size, SD1 usually twice or less its diameter 
from it. SD1 on segment 8 anterior to spiracle, and its diameter or slightly 
more from it. Ll and L2 consistently anterior to a vertical line through 
spiracle except on segment 1. SV group on segments 1, 2, 7, 8, and 9 number- 
ing 3:3:3:2:2, and on segments 1 and 2 SV3 usually anterior or anterolateral to 
and SV2 posteromesal to SV1. On segment 9, D2s on the same pinaculum; D1 
and SD1 usually on the same pinaculum; Vis about the same distance apart 
as those on segment 8 or closer together. 

Anal Shield—Rounded posteriorly. Lis about the same distance apart as 
Dis, and about 1% times as long as anal segment. D2s less than half length 
of Lis. D1s closer to corresponding SD1s than to each other, and somewhat 
shorter than SD1s. 

Legs.—Coxae of metathoracic legs less than their own diameter apart. Claws 
almost straight, slender; dorsal seta shorter than claws. Crotchets uniordinal and 
partially biordinal, or biordinal, about 35 on ventral prolegs and 20 to 25 on 
anal prolegs. 

Comments.—Characters separating this species from the main group of 
Exartema as follows: spinules of integument long and slender; anal shield more 
rounded than tapered posteriorly; anal setae shorter than those of Exartema, 
group 2; anal fork absent; crotchets uniordinal, partially biordinal or biordinal, 
but never triordinal. 

No specimens of this species from Canada in C.N.C. 


Esia Heinrich 
Species included: Esia approximana Heinr. 


Esia approximana Heinrich 
Fig. 138 

Material Examined.—One larva, probably in last instar, labelled: MM55-35; 
Ottawa, Ont.; Lysimachia ciliata Linn. (.oosestrife); 1-VI-55; G. Lewis, coll. 
Larva and associated adults in C.N.C. 

General._Length about 10 or 12 mm. Length and width of head 0.86 mm. 
and 0.98 mm. respectively. Position of seta P* in relation to anterior and 
posterior margins of head 35:33. Pinacula small, of body colour; setae moderate 
in length. Spinules slender, easily observed, the bases slightly darker than 
body colour. Anal fork absent. Preserved larva unicolorous; living larva 
bright blue-green, with a pale-green head which has no pattern or markings 
other than the black ocellar areas. Larva moderately slender; head prognathous. 
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Head.—Broader than long. In dorsal view more nearly flat than convex, 
and ocellar areas more rounded than angular. Adfrontals extending to vertical 
angle. The distance between EF? and F* four-fifths the distance between F?s 
or slightly more than two-thirds that between F's. P* much closer to Adf? 
than to F'. A? about equidistant from A* and A*. O* more nearly caudal than 
ventral to ocellus I. Ocellus II less than its diameter from I and III. Ocellus 
IV about equidistant from III and V, and close to them. Spinneret about 51 
times as long as wide. 

Prothorax.—SD1 equidistant from SD2 and XD2. LI closer to L2 than to 
L3 and slightly below a straight line joining L2 and L3. 

Abdomen.—Spiracle moderately small, and SD1 usually about two or three 
times its diameter from it except on segment 8. SD1 on segment 8 anterior to 
spiracle and about 1% times its diameter from it. L1 and L2 anterior to a 
vertical line through spiracle on segments 2-8. SV group on segments 1, 2, 
7, 8, and 9 numbering 3:3:3:2:2, with SV2 mesal to SV1 on segments 1 and 2. 
On segment 9, D2s on the same pinaculum; D1 and SD1 on the same pinaculum; 
Vis closer together than those on segment 8. 

Anal Shield—In dorsal view rounded posteriorly. Lis about the same 
distance apart as Dis, and about as long as anal segment. D2s one-half the 
length of Lis. SD1s considerably shorter than Lis, not much longer than D2s. 
Dis short, closer to corresponding SD1s than to each other, and anterior to a 
straight line joining SD1s. 

Legs.—Coxae of metathoracic legs less than their diameter apart. Claws 
almost straight, slender, dorsal setae almost as long as claws. Crotchets uni- 
ordinal, about 35 on ventral prolegs and 15 or 16 on anal prolegs. 


Comments.—Larva a leaf roller. Adults in C.N.C. from Aweme, Man., 
Ottawa, Ont., and Fredericton, N.B. 


Episimus Walsingham 

Species included: E. argutanus Clem., E. tyrius Heinr., Episimus sp., E. 
nesiotes Wlshm. 

The larvae are similar in appearance, with the following characteristics: 

General—Pinacula moderate in size. Setae moderately long. Spinules 
slender, usually apparent. Anal fork present, but usually poorly developed. 
Larva slender, about 10 mm. to 14 mm. in length. 

Head.—Dorsal surface flattened. Vertical angle obtuse. Adfrontals some- 
times attenuated posteriorly. P* always closer to Adf* than to F', never equi- 
distant from both. A* always in a more or less straight line with A? and L*. 
Ocellus Il somewhat less than its diameter from I and III. Ocellus IV much less 
than its diameter from, and more or less equidistant from, III and V, or slightly 
closer to III than to V. O* more nearly caudal than ventral to ocellus I. Spin- 
ent about four or five times as long as wide. Basal segment of labial palp 
slender. 


Abdomen.—Spiracle moderate in size to very small, more or less circular. 
SD1 on segment 8 anterior to spiracle. L1 and L2 always anterior to a vertical 
line through spiracle on segments 2-8. SV group on segments 1, 2, 7, 8, and 
9 always 3:3:3:2:2. D1 on segment 9 on its own pinaculum, more or less equi- 
distant from D2 and SD1, or very close to SD1, or on the same pinaculum 
with SD1. 








rm 





-_ - §®§ O 8 








1959] MACKAY : LARVAE OF OLETHREUTIDAE 145 


Anal Shield.—Always rounded posteriorly. Lis always farther apart than 
Dis which are more or less equidistant from each other and from corresponding 


SD Is. 

Legs.—Coxae of metathoracic legs much less than their diameter apart. 
Claws moderately slender. Crotchets uniordinal and partially biordinal, or 
biordinal. 

The genus is of tropical origin represented in North America by a few 
species of West Indian or Central American origin (Heinrich, 1926). The 
larvae are leaf rollers or leaf tiers. 


Key to Species 
1. Head yellowish, with a distinct dark-brown or blackish ocellar area and lateral bar 
on cheek _. Se Ae PEEL A REN Z 
Head pale yellow ish, with no “dark lateral ‘bar « on | cheek . i, ee NE ee Se 3 
D1s on anal shield almost as long as SDis; head with adfrontals somewhat emnnened 
posteriorly; cherry laurel, Acer dasycarpum; southern in distribution_.tyrius Heinr. 
D1s on anal shield much shorter than SD1s, about as long as D2s; head with adfrontals 
not noticeably attenuated posteriorly; poinsettia, southern in distribution Episimus sp. 


3. Head with adfrontals distinctly attenuated posteriorly; D1s on prothorax consistently 
closer to corresponding D2s than to each other; anal fork very poorly developed 
and scarcely discernible; Dls on anal shield almost as long as SDIs; Hippomane 
mancinella; probably not found on the North American continent  nesiotes Wlshm. 

Head with adfrontals not noticeably attenuated posteriorly; D1s on prothorax more or 
less equidistant from each other and corresponding D2s; anal fork poorly developed 
but easily observed; Dis on anal shield almost as long as SD1s or considerably 
shorter; Rhus; of wide distribution argutanus Clem. 


~m 


Episimus argutanus Clemens 
Fig. 139 - 

Material Examined.—Two larvae, in last instar, labelled: Vineland, Ont.; 
W. L. Putman; 1936; Episimus argutanus Clem.; leaf roller on Rhus toxicoden- 
dron; No. 183. One larva, labelled: sumac; xx34; No. 184. In C.N.C. One 
larva labelled: Temiskaming, Que.; F.I.S. 2632; sumac; 22-VIII-40. In F.L.S. 
coll., Ottawa, Ont. 

General._—Length about 10 mm. to 12 mm. Length and width, respectively, 
of head of one specimen 0.80 mm. and 0.90 mm. Position of P* in relation 
to anterior and posterior margins of head 12:13. Head very pale, yellowish, 
almost of body colour, with blackish ocellar area but lacking dark lateral bar 
on cheek. Thoracic shield, anal shield, and thoracic legs pale, almost of body 
colour. Setal pinacula of body colour or slightly darker. Some reddish pig- 
mentation on integument of one or two of specimens examined. Spinules 
sparse, slender, somewhat darker than body colour, easily observed. Anal fork 
present, poorly developed. Larva slender; head intermediate between progna- 
thous and hypognathous. 

Head.—Slightly broader than long. Dorsal surface flattened. Adfrontals 
extending to vertical angle, not noticeably attenuated posteriorly. The distance 
between E* and F* about two-thirds to three-quarters that between E*s or F's. 
P' distinctly closer to Adf* than to F*. A* about equidistant from A* and A*. 
O* more caudal than ventral to ocellus I. O* equidistant from I and III, or 
closer to III than to I. Ocellus IV usually closer to III than to V. Ocelli 
III, 1V, and V apparently slightly larger than I and II. Spinneret about four 
or 4, times as long as wide. 
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Thorax.—On prothorax, SD1 about equidistant from XD2 and SD2; L1 two 
or three times as far from L3 as from L2 and slightly below a straight line 
joining L2 and L3. On meso- and meta-thorax D1 usually slightly dorsocaudal 
to D2. 

Abdomen.—Spiracle moderate in size to small, SD1 about 14 to three times 
its diameter from it. SD1 on segment 8 anterior to spiracle and somewhat more 
than its diameter from it. L1 and L2 distinctly anterior to a vertical line 
through spiracle on segments 2-8. SV group on segments 1, 2, 7, 8, and 9 
usually 3:3:3:2:2, with SV3 most often anterior and SV2 mesal or posteromesal 
to SV1 onl and2. On segment 9, D1 varying in position, on its own pinaculum 
more or less equidistant from D2 and SD1, or on the same pinaculum as SD1; 
Vis the same distance apart as those on segment 8 or slightly more. 

Anal Shield.—Rounded posteriorly. L1s farther apart than D1s, and as long 
as or longer than anal segment. D2s about one-third or more as long as LIs. 
Dis apparently varying in length, almost as long as SD 1s or sometimes not much 
longer than D2s. 

Legs.—Coxae of metathoracic legs much less than their diameter apart. 
Claws moderately slender; dorsal setae almost as long as claw. Crotchets uni- 
ordinal, partially biordinal, about 40 on ventral and 30 on anal prolegs. 

Comments.—Larva folding leaf longitudinally or rolling it and living within. 
Apparently widely distributed on the North American continent, and in Central 
America and the West Indies (Heinrich, 1926). 


Episimus tyrius Heinrich 
Fig. 140 

Material Examined.—Ten \arvae, labelled: Prunus caroliniana (on terminal 
leaf buds and leaves); St. Simons Isl., Ga.; 24 Aug. ’44; Lot 44-21103 S.S. 18260 
Griswold 652; H.W.C. Five larvae, labelled: Cherry laurel; Charleston, S.C.; 
6 July °52; 52-9322; J. A. Berly, H.W.C. In U.S.N.M. 

General.—Length of largest 12 mm. or 14mm. Head yellow, with a distinct 
dark-brown or blackish ocellar area and lateral bar on cheek. Thoracic shield 
yellowish. Thoracic legs light brown. Anal shield of body colour. Setal 
pinacula moderate in size, more or less of body colour, except on prothorax 
where they are light brown; setae moderately long. Reddish pigmentation on 
integument of many of specimens examined. Spinulation of integument sparse, 
of body colour or darker, the spinules slender. Anal fork present. Larva 
slender, head intermediate between prognathous and hypognathous. 

Head.—Adfrontals somewhat attenuated posteriorly. 

Anal Shield.—D1s almost as long as SD1s. 

Comments.—Other characters as illustrated. Food plant also Acer dasy- 
carpum (Heinrich, 1926). No Canadian record of this species in C.N.C, 


Episimus sp. 

Material Examined.—Six larvae, labelled: Episimus argutanus (Clem.); poin- 
settia; Lake Worth, Fla.; May 1945; Lot 45-11144 S.S. 26184; C.H. Larva and 
associated adults in U.S.N.M. 

General—Length of largest 12 mm. Head yellowish, with a distinct dark- 
brown or blackish ocellar area and lateral bar on cheek. Thoracic and anal 
shields, and thoracic legs pale, perhaps yellowish or brownish. Setal pinacula 
moderate in size, usually darker than body colour and very distinct; setae 
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moderately long. Spinulation of integument darker than body colour, sparse, 
the spinules slender. Anal fork present. Larva slender; head intermediate 
between prognathous and hypognathous. 

Comments.—Other characters as for argutanus Clem., but D1s on anal shield 
consistently about as long as D2s, and D1 on segment 9 usually close to SD1 
although often on its own pinaculum. Probably an unnamed species. 


Episimus nesiotes Walsingham 

Material Examined .—Six larvae, poorly preserved, labelled: Hippomane man- 
cinella; Exp. Stat. St. Croix, Virgin Is.; G. E. Wilson; June 19- 1922. In 
U.S.N.M. 

General.—Head pale yellowish, with no dark ocellar area or lateral bar on 
cheek. Body very pale. Spinules minute, of body colour. Anal fork very 
poorly developed, colorless, scarcely discernible. 

Head.—Dorsal surface flattened. Adfrontals distinctly attenuated pos- 
teriorly. P* much closer to Adf* than to F*. A* consistently in more or less 
of a straight line with A? and Lt. Spinneret about 4/ times as long as wide. 

Prothorax.—D1s consistently closer to corresponding D2s than to each 
other. 

Abdomen.—SV group on segments 1, 2, 7, 8, and 9 numbering 3:3:3:2:2. 
D1 on segment 9 on its own pinaculum, and more or less equidistant from 
D2 and SD1. 

Anal Shield—D1s almost as long as SD1s. 

Legs.—Crotchets biordinal, about 50 on ventral and 30 on anal prolegs. 

Comments.—Other characters as for argutanus Clem. ?robably not found 
on this continent. : 

Olethreutes Hubner, Group 2 

Species included: O. albiciliana Fern. Characteristics of the larva of this 

species suggest no relationship with Olethreutes, group I. 


Olethreutes albiciliana Fernald 
Fig. 141 

Material Examined.—One larva, perhaps in last instar, labelled: Bobcaygeon, 
Ont.; No. 9; on spiraea; No. 147. Larva and associated adults in C.N.C. 

General._Length 12 or 13 mm. Length and width, respectively, of head 
0.84 mm. and 1.03 mm. Position of seta P* in relation to anterior and posterior 
margins of head 31:34. Head dark brown or black. Thoracic shield and legs, 
setal pinacula, anal shield and fork brown. Setal pinacula small, of body 
colour; setae moderate in length. Spinulation of integument dense, of body 
colour which is dark, easily observed. Anal fork moderately developed. Larva 
slender; head prognathous. Body colour of living larva purplish (Forbes, 1923). 

Head.—Broader than long. Dorsal surface more convex than flattened. 
Ocellar areas more rounded than angular. Adfrontals extending to vertical 
angle. The distance between E* and F' more than two-thirds the distance be- 
tween E*s or F's. P* closer to Adf* than to F*. A? about equidistant from 
At and A*. O* more caudal than ventral to ocellus I. O* equidistant from 
ocelli I and III. Ocellus II its own diameter or less from I and III. Ocellus 
IV about equidistant from III and V, these three slightly larger than the others. 
Spinneret broken off specimen but basal segment of labial palp slender. 
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Thorax.—On_prothorax, spiracle circular; SD1 equidistant from SD2 and 
XD2, or closer to XD2 than to SD2; D1s slightly anterior to a straight line 
joining D2s; L1 slightly closer to L2 than to L3 and in a straight line with 
them or slightly below. On meso- and meta-thorax D1 only slightly dorsocaudal 
to D2. : 

Abdomen.—Spiracle moderately large, SD1 usually twice or less its diameter 
from it. SD1 on segment 8 slightly anterodorsal to spiracle and its diameter or 
less from it. L1 and L2 anterior to a vertical line through spiracle on segments 
2-8. SV group on segments 1, 2, 7, 8, and 9 numbering 2:2:2:1:1. On seg- 
ment 9, D2s on the same pinaculum; D1 and SD1 on the same pinaculum, and 
D1 anterior or anterodorsal to SD1; Vis farther apart than those on segment 8. 


Anal Shield—Tapered posteriorly. L1s about the same distance apart as 
Dis, and almost 1% times as long as anal segment. D2s about half as long as 
Lis. Dis about equidistant from each other and corresponding SD1s, and as 
long as SDIs. 

Legs.—Coxae of metathoracic legs less than their diameter apart. Claws 
almost straight, slender; dorsal setae shorter than claws. Crotchets biordinal, 
about 35 on ventral prolegs and 25 on anal prolegs. 


Comments.—Larva a leaf roller on spiraea. 


Strepsicrates Meyrick 


Species included: S. smithiana indentana Dyar, Strepsicrates sp. The charac- 
ters of this genus are for the most part as described for smmithiana indentana 
Dyar. 

Strepsicrates smithiana indentana Dyar 
Fig. 142 

Material Examined.—Six larvae, in last instar, labelled: Myrica carolinensis; 
Cape Henry, Va.; 18 July 1927; A. Busck, colr. In U.S.N.M. 

General—Length about 11 or 12 mm. Length and width, respectively, of 
head on three specimens: 0.83 mm. and 0.95 mm.; 0.83 and 0.96 mm.; 0.87 mm. 
and 1.01 mm. Position of P' in relation to anterior and posterior margins of 
head 26:40, 29:37, 27:42. Head pale (yellowish), with dark ocellar area and 
often dark spot at postgenal juncture. Thoracic shield, legs, and anal shield 
pale, but lateral areas of anal shield sometimes with some brownish pigmentation. 
Setal pinacula moderate in size, of body colour, not conspicuous but easily 
seen; setae moderately long. Spinules dense and minute, darker than body 
colour in dorsal and lateral areas, giving larva the appearance of being striped 
longitudinally, dorsally and laterally. Anal fork present, well developed. 
Larva slender; head perhaps more nearly hypognathous than prognathous. 


Head.—Broader than long. Ocellar areas more rounded than angular. Ad- 
frontals extending to vertical angle. Vertical angle more or less right-angled 
or obtuse. P* closer to Adf* than to F', but only slightly so. A* more or less 
equidistant from At and A*. O# ventrocaudal to ocellus I. O* equidistant from 
ocelli I and III or slightly closer to III. Ocellus If less than its diameter from 
I and III. Ocelli Ill, IV and V close together, and III often larger than the 
others. Spinneret about six or seven times as long as wide. 


Thorax.—On prothorax, spiracle circular; SD1 about equidistant from SD2 
and XD2, sometimes slightly closer to SD2; L1 more or less in a straight line 
with L2 and L3, and usually two or three times as far from L3 as from L2._ On 
mesothorax and metathorax D1 dorsal or slightly dorsocaudal to D2. 
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Abdomen.—Spiracle moderately small, and SD1 about 1'4 to 2% times its 
diameter from it except on segment 8. Spiracle on segment 8 about as large as 
that on prothorax, and SD1 anterior to it and usually one, sometimes two times 
its diameter from it. L1 and L2 distinctly anteroventral to spiracle on segments 
2-8. SV group on segments 1, 2, 7, 8, and 9 numbering 3:3:2:2:2, and stable in 
number. On segment 9, D1 and SDI on the same pinaculum, Vis more or 
less the same distance apart as those on segment 8, sometimes closer together. 

Anal Shield.—Tapered posteriorly. Lis about the same distance apart as 
Dis, and 1% to two times as long as anal segment. D2s about one-third to one- 
half as long as Lis. Dis more or less equidistant from each other and cor- 
responding SD1s, and as long as SDIs. 

Legs.—Coxae of metathoracic legs much less than their diameter apart. 
Claws moderately slender; dorsal setae slightly shorter than claws. Crotchets 
biordinal, about 40 or more on ventral prolegs and 25 or 30 on anal prolegs; 
crotchets ‘in situ’ circular. 

Comments.—The larva a leaf roller on Myrica (Forbes 1923). 


Strepsicrates smithiana Walsingham 
Material Examined.—Seven larvae, in last instar, labelled: Strepsicrates 
smithiana (Wlsm.); Myrica (leaf-feeder); Biloxi, Miss.; 4 June 1945; lot 45-12249 
S.S. 26511 Rau No. 936; H.W.C. In U.S.N.M. 
Comments.—Larvae identical with those of S. smithiana indentana Dyar. 


Strepsicrates sp. 
Fig. 143 

Material Exemined.—Four larvae, in last instar, labelled: Guava (leaf-tier); 
So. Miami, Fla.; 2 May 1951; 51-4061; F. G. Butcher, Colr.; Assoc. ads. J.F.G.C 
H.W.C. In U.S.N.M. 

General.—_Length about eight mm. (specimens possibly contracted). Length 
and width, respectively, of head on three specimens: 0.89 mm. and 0.93 mm.,; 
0.89 mm. and 1.03 mm.; 0.85 mm. and 0.98 mm. Position of P* in relation to 
anterior and posterior margins of head 28:42, 26:44, and 25:42. Larva apparently 
more or less concolorous. Setal pinacula large; setae moderately long. Spinules 
dense, minute, and dark, apparently set in rows, more easily observed than those 
of smithiana Wlishm. Anal fork well developed. 

Head.—As for smithiana W\shm. In dorsal view varying in outline as in- 
dicated by illustrations for both species. Ocellus III not noticeably larger than 
the other ocelli. 

Comments.—Larvae strongly resembling those of smithiana, but differing 
in colour, size, size of pinacula, and spinulation of integument. 


Ancylis Hubner 
Anchylopera Stephens 


Species included: A. apicana Wlk., A. diminutana Haw., A. divisana Wlk., 
A. comptana fragariae W. & R., A. maritima Dyar, A. platanana Clem., A. spireae- 
foliana Clem., A. burgessiana pruni Heinr., A. discigerana Wlk., A. semiovana 
Zell., A. nubeculana Clem. 

The larvae are small, about nine to 13 mm., and slender. Some dark pig- 
mentation is always present on the thoracic shield between setae SD2 and D2 
and often on the anal shield posterior to setae D1 in many species, this pattern 








150 THE CANADIAN ENTOMOLOGIST : SUPPLEMENT 10 [Vol. 91 


of dark pigmentation extends to other and larger areas of one or both shields, 
onto the head, or, in one instance, onto the meso- and meta-thorax. The pinacula 
are moderate in size or even large, and often cone-like in shape. The spinules 
are usually minute, never distinctly long and slender. 

Other characters are as follows:— 

Head.—Ocellar area always somewhat rounded. Vertical angle obtuse or a 
right angle. Adfrontals tapered anteriorly. Dorsal surface more nearly flat 
than convex. P* closer to Adf* than to F*, often distinctly so. O* more 
nearly caudal than ventral to ocellus I. Spinneret about four to 5% times as 
long ‘as wide. Basal segment of labial palp slender. 

Abdomen.—Spiracle small, often no larger than a setal base except on 
segment 8. SD1 on segment 8 anterior or anterodorsal to spiracle. L1 and L2 
on most species distinctly anterior to a vertical line through spiracle, but in 
diminutana more or less ventral to spiracle on segments 2-8. SV group on seg- 
ments 1, 2, 7, 8, and 9 most often 3:3:3:2:2, but 3:3:2:2:2orl in apicana and 
diminutana. D1 on segment 9 always on its own pinaculum, and more or less 
equidistant from D2 and SD1 in all species examined. 

Anal Shield.Rounded or somewhat tapered posteriorly. Lis about 1¥, 
to two times as long as anal segment. D1s as short as D2s to as long as SDI1s. 
Anal fork absent, or present and moderately to well developed. 

Legs.—Claws slender. Crotchets uniordinal and partially biordinal or bi- 
ordinal on ventral prolegs, biordinal on anal prolegs. 

The larva is apparently not a true leaf roller, but usually folds the leaves 
and feeds within the fold. 


Key to Species 


1, Anal fork absent ee 2 
Anal fork present ee 
Head not patterned, dark pigmentation on shields slight; spinules short and dark 
with dark bases, easily observed; D1s on anal shield about as long as D2s; beach 
ea maritima Dyar 
Head patterned : CET eke OO Til 
3. Anal shield lacking dark pigmentation, dark pigment present on meso- and meta- 
thorax posterior to SD setae as well as on thoracic shield; SV group on segments 
1, 2, 7, 8, and 9 usually 3:3:3:2:2; Dis on anal shield about as long as SD1s; 
oak, sycamore divisana Whk. 
Anal shield with dark pigmentation; spinules darker, than body colour, easily observed; 
SV group on segments 1, 2, 7, 8, and 9 usually 3:3:2:2:2o0rl; Dis on anal shield 
shorter than SD1s but longer than D2s; raspberry, wild strawberry ____. apicana Wk. 
4. Head strongly patterned; shields strongly patterned; body with dorsum dark and 
venter pale; SV group on segments 1, 2, 7, 8, and 9 usually 3:3:2:2:1; L1 and L2 


mw 


more or less ventral to spiracle on segments 1-8; willow diminutana Haw. 
Head not patterned j ‘ Hae ee Sale ia ee 

5. Anal shield lacking dark pigmentation; larva pale 6 
Anal shield with dark pigmentation 7 

6. Head yellowish, Prunus burgessiana pruni Heinr. 
Head pale yellowish; larva very pale; sycamore platanana Clem. 


7. On abdominal segments 1-8, D1s on pinacula which are about three times their own 
diameter apart, and D2s on pinacula which are about three or more times their 


diameter apart; strawberry _.....comptana fragariae W. & R. 
On abdominal segments 1-8, Dis on pinacula which are about their own diameter 
apart, and D2s on pinacula which are twice or less their diameter apart ‘ 8 


8. DJs on anal shield about as short as D2s, much shorter than SD1s; larva pale, con- 

colorous, except for: dark ocellar area and dark pigment at postgenal juncture 

on head, blackish areas on thoracic and anal shields, and dark anal fork; spiraea 
pets Par ea ss ae __......... Spireaefoliana Clem. 
Dis on anal shield not so short as D2s although often shorter than SD1s - = 
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9, Larva on Ceanothus : ; et ee ee ee See semiovana Zell. 


Larva on other hosts " ; _. 10 
10. Head yellow-brown; thoracic legs brown; spinules dark; body “colour brown; 


pinacula large; Dis on anal shield about as long as SD1s; apple, Prunus - 
nubeculana Clem. 


Head yellowish brown to dark brown; thoracic legs with some brown pigment; 
spinules of body colour; SD1s on anal shield much shorter than SD1s, but not so 
short as D2s; yellow birch discigerana Whk. 


Ancylis apicana Walker 
Fig. 144 

Material Examined.—Two larvae, labelled: wild strawberry; Moorestown, 
N.J.; Nov. ’52; 52-12706; Dr. Allen, colr., H.W.C. One larva, labelled: wild 
tall blackberry; Moorestown, N.J.; 52 Nov.; 52-12706; Dr. Allen, colr.; H.W.C. 
In U.S.N.M. 

General.—Length seven and eight mm. Length and width, respectively, of 
head on two specimens 0.64 mm. and 0.68., 0.72 mm. and 0.76 mm. Position of 
P' in relation to anterior and posterior margins of head 23:28 and 26:31. Head, 
thoracic and anal shields yellow-brown, patterned with dark brown or blackish 
as illustrated, the head also with dark pigmentation in ocellar area and at post- 
genal juncture. Thoracic legs yellow-brown with brown tarsi. Setal pinacula 
of body colour or darker, moderate in size, raised and distinct; setae moderately 
long. ‘Spinulation of integument darker than body colour, the spinules ap- 
parently short. Body colour brown. Anal fork absent. Larva slender, dark, 
well marked anteriorly and posteriorly; head more nearly prognathous than 
hy pognathous. 

Other characters as illustrated. 


Comments.—Larva also on raspberry (Forbes, 1923). 


Ancylis diminutana Haworth 
Fig. 145 
Material Examined.—Six larvae, in last instar, labelled: on willow; Everett, 
Wash.; 8 Jan. ’47; Lot 47-582, Seattle No. 11128; asso. with adults. In U.S.N.M. 
General.—Length about 12 mm. Length and width, respectively, of head on 
three specimens: 0.86 mm. and 1.00 mm.; 0.86 mm. and 0.96 mm.; 0.85 mm. and 
0.95 mm. Position of P* in relation to anterior and posterior margins of head 
34:34, 35:38, and 35:32. Head yellow-brown or brown, patterned with dark 
brown or blackish as illustrated; ocellar area dark. Thoracic and anal shields 
yellow-brown, patterned with dark brown or blackish. Thoracic legs brown. 
Body with dorsum dark brown (somewhat paler in area of dorsal setae) and 
ventrum pale. Setal pinacula lighter than body colour (even those of ventruin), 
very distinct, raised, moderate in size; setae moderately long. Spinulation of 
integument minute, dense. Anal fork well developed. Larva slender; head 
intermediate between prognathous and hypognathous. 
Comments.—Other characters as illustrated. Larva strongly patterned and 
easily identified. 
Ancylis divisana Walker 
Fig. 146 
Material Examined.—Six larvae, in various instars, labelled: Ancylis divisana 
Walk.; July 9, 1914; 12155a Hopk. U.S. In U.S.N.M. 
General.—Length of largest nine or 10 mm. Length and width, respectively, 
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of head of one specimen 0.65 mm. and 0.69 mm. Position of P* in relation 
to anterior and posterior margins of head 29:23. Head pale yellowish, patterned 
with brown as illustrated and at postgenal juncture; ocellar areas blackish. Thor- 
acic shield, meso- and meta-thorax of body colour patterned with brown. 
Legs brown. Remainder of body very pale. Setal pinacula moderate in size, 
raised, of body colour, setae moderate in length. Spinules of body colour, but 
apparently slightly darker laterally on thoracic segments below areas of brown 
pigmentation. Anal fork absent. Larva slender, pale but distinctly patterned; 
head prognathous. 

Other characters as illustrated. 

Comments.—Larva on oak (Heinrich, 1923) and sycamore (Forbes, 1923). 


Ancylis comptana fragariae Walsh and Riley 
Fig. 147 

Material Examined.—Twelve or more larvae, probably in last instar, labelled: 
strawberry; J. A. Hall; Simcoe, Ont.; Nov. 7/55. In C.N.C. 

General.—Length 11 or 12 mm. Length and width, respectively, of head on 
seven specimens averaging 0.81 mm. and 0.89 mm. Position of P* in relation to 
anterior and posterior margins of head ranging from 31:33 to 28:38. Head, 
thoracic legs, thoracic and anal shields yellowish, with a dark brown or black 
ocellar area on head, and shields usually patterned more or less as illustrated (dark 
pigmentation on thoracic shield absent in some specimens). Setal pinacula 
moderately large, lighter than body colour, conspicuous, setae moderate in length. 
Spinules dense, minute, short, and dark, giving a dirty appearance to body 
colour, which is green in living specimens. Anal fork present, well developed. 
Larva slender; head prognathous. 

Head.—Broader than long. Dorsal surface more nearly flat than convex. 
Ocellar areas rounded. Adfrontals extending to vertical angle. Frons at- 
tenuated posteriorly. The distance between E* and F' about two-thirds the 
distance between E*s or F's. P* closer to Adf* than to F*. A* equidistant 
from A! and A®*, or closer to At. O# almost caudal to ocellus I. O' equidistant 
from ocelli I and III, or sometimes closer to Ill. Ocellus II less than its 
diameter from I and III. Ocellus [V about equidistant from IIIf and V; 
ILI noticeably larger than the others. Spinneret about five times as long as wide. 


Thorax.—On prothorax, SD1 equidistant from SD2 and XD2, or slightly 
farther from SD2 than from XD2; L1 usually at least twice as far from L3 as 
from L2, and slightly below a straight line joining L2 and L3. On mesothorax 
and metathorax D1 usually slightly dorsocaudal to D2. 


Abdomen.—Spiracle very small except on segment 8, often no larger than 
a setal base, and SD1 two, three, or more times its diameter from it. SD1 on 
segment 8 anterior to spiracle and at least twice its diameter from it. On seg- 
ments 1-8, Dis on pinacula which are about three times their own diameter 
apart; D2s on pinacula which are three or more times their own diameter apart. 
L1 and L2 distinctly anterior to a vertical line through spiracle on segments 2-8. 
SV group on segments 1, 2, 7, 8, and 9 numbering 3:3:3:2:2, and on segments 
1 and 2, SV3 usually anterolateral and SV2 posteromesal to SV1. On segment 
9, D2s on the same pinaculum; D1 on its own pinaculum and more or less equi- 
distant from D2 and SD1; V1s the same distance or slightly farther apart than 
those on segment 8. 
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Anal Shield.—Usually somewhat tapered posteriorly. Lis closer together 
than Dis and about twice as long as anal segment. D2s about one-third as 
long as Lis. Dts as long as SD1s, closer to corresponding SD1s than to each 
other, and slightly anterior to a straight line joining SD1s. 

Legs.—Coxae of metathoracic legs much less than their diameter apart. 
Claws almost straight, slender; dorsal setae as long as or shorter than claws. 
Crotchets biordinal, about 40 on ventral prolegs and 30 on anal prolegs. 

Comments.—Larva folding leaf, forming a tunnel of webbing and frass 
within fold, from which it feeds on leaf. Larva overwintering in a late instar 
within dead leaf. Of economic importance as a pest of strawberry. 


Anchylopera maritima Dyar 
Fig. 148 

Material Examined.—Eight larvae, in late instar, labelled: Lathyrus maritimus 
(leaf folder); Sea Bright, N.J.; 30 Oct. 1944; Lot 44-26823 5.S. No. 21176 
Mallia No. 1008; H.W.C. In U.S.N.M. 

General. —Length about 11 or 12 mm. Length and width, respectively, of 
head on three specimens: 0.70 mm. and 0.80 mm.; 0.69 mm. and 0.81 mm.; 
0.67 mm. and 0.74 mm. Position of P* in relation to anterior and posterior 
margins of head 27:28, 27:27, and 28:24.5. Head yellowish, with dark pig- 
mentation in ocellar area and at postgenal juncture. “Thoracic and anal shields 
pale, with some brownish pigmentation as illustrated. Legs pale. Setal pinacula 
moderately large, of body colour, distinct; setae moderate in length. Spinula- 
tion of integument darker than body colour (both bases and spinules), sparse, 
easily observed, the spinules short. Body colour pale. Anal fork absent. 
Larva slender; head more nearly prognathous than hypognathous. 

On abdominal segments 1-7, Dls on pinacula Which are more than their 
own diameter apart; D2s on pinacula which are more than twice their own 
diameter apart. 

SD1 on segment 8 variable in position, anterior, anterodorsal or almost 
dorsal to spiracle. 

Dis on anal shield about as long as D2s, i.e., much shorter than SD1s. 

Other characters as iilustrated. 

Comments.—Larvae labelled: pres. A. angulifasciana; skeletonizing leaves 
of Ladino clover; Middletown, R.I.; 12 Oct. 1944; H.W.C. and in U.S.N.M., 
apparently also of the above species. 


Anchylopera platanana Clemens 
Fig. 149 

Material Examined.—Two larvae, in a late instar, labelled: Ancylis platanana 
Clem.; on Platanus; Falls Church, Va.; Oct. 12-15; H. and De.G. colls. In 
U.S.N.M. One larva, in a late instar, labelled: Grand Bend, Ont.; 10-VII-39; 
ex. sycamore; T.F. No. 81. In C.N.C. 

General.—Length of largest 10 or 11 mm. Length and width, respectively, 
of head on two specimens 0.72 mm. and 0.79 mm., 0.66 mm. and 0.80 mm. 
Position of P* in relation to anterior and posterior margins of head 26:31 and 
22:30. Head pale yellowish, usually with darker pigmentation in ocellar area 
and at postgenal juncture. Thoracic shield pale, usually with darker pigmenta- 
tion laterodorsally as illustrated. Remainder of body and legs very pale, con- 
colorous. Setal pinacula moderately large, raised but often difficult to distinguish 
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from surrounding integument; setae moderately long. Spinulation of integument 
dense, minute, of body colour, difficult to observe. Anal fork moderately 
developed. Larva slender; head prognathous. 

Head.—Shape as illustrated. The distance between E* and F' about three- 
quarters that between E*s or F's. P' closer to Adf* than to F*. A?® equidistant 
from At and A*. O® almost caudal to ocellus I. O slightly closer to ocellus 
III than to I, or equidistant from both. Ocellus II less than its diameter from 
I and III, usually a little closer to I than to III. Ocellus 1V more or less equi- 
distant from III and V.  Spinneret about five or 5, times as long as wide. 

Thorax.—On prothorax, SD1 farther from SD2 than XD2, or equidistant 
from both; D1 unusually close to D2; L1 closer to L2 than to L3 and below 
a straight line joining them. On mesothorax and metathorax D1 dorsal to D2. 

Abdomen. —Spiracle very small, usually about the size of a setal base, SD1 
about two to 3% times its diameter from it except on segment 8. SD1 on seg- 
ment 8 anterior or more often slightly anterodorsal to spiracle and 14% or two 
times its diameter from it. D1s on pesnenes which are more than their own 
diameter apart. SV group on segments 1, 2, 7, 8, and 9 numbering 3:3:3:2:2, 
and on segments 1 and 2, SV3 more anterior than anterodorsal and SV2 more 
or less mesal to SV1. On segment 9, D2s on the same pinaculum; D1 on its 
own pinaculum and about equidistant from D2 and SD1; V1s about the same 
distance apart as those on segment 8. 

Anal Shield.—Rounded posteriorly. Lis as far apart as Dis, and about 
1, times as long as anal segment or slightly more. D2s one-third as long as 
Lis. DIs almost as long as SD1s, and closer to corresponding SD1s than to 
each other. 

Legs.—Coxae of metathoracic legs their diameter or less apart. Claws 
slender; dorsal setae about as long as claws. Crotchets biordinal, about 30 or 
35 on ventral prolegs and 15 or 20 on anal prolegs. 

Comments.—Larva a well-known sycamore feeder (Heinrich, 1923). 


Anchylopera spireaefoliana Clemens 
Fig. 150 

Material Examined.—Five larvae, in last instar, labelled: MM55-61; Charles- 
bourg, P.Q.; Spiraea cinerea; 23-VII-55. Larvae and associated adult in C.N.C. 

General.—Length about nine or 10 mm. Length and width, respectively, of 
head on the five specimens averaging 0.57 and 0.70 mm. Position of P' 
relation to anterior and posterior margins of head ranging from 22:24 to 21:24. 
Larva pale, concolorous, except for: head with black ocellar area and area at 
postgenal juncture; blackish areas on thoracic and anal shields as illustrated; dark 
anal fork. Setal pinacula moderately large, of body colour; setae moderate 
in length. Spinules dense, slightly darker than body colour. Anal fork mod- 
erately developed. Living larva slender, delicate in appearance, cream or pale 
green; head prognathous. 


Head.—Broader than long. In dorsal view, outline as illustrated or some- 
what more parallel-sided. Dorsal surface more nearly flat than convex. Ocellar 
areas rounded. Adfrontals extending to vertical angle. Frons attenuated 
posteriorly. The distance between E* and F* about three-quarters the distance 
between F's, and four-fifths that between E*s. P* much closer to Adf* than to 
F*. A? about equidistant from A' and A’. O# almost caudal to ocellus I. O* 
equidistant from ocelli I and III, or sometimes slightly choser to III. Ocellus 
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II less than its diameter from I and III. Ocellus IV about equidistant from 
Il and V; III sometimes noticeably larger than the others. Spinneret 4% or five 
times as long as wide. 

Thorax.—On prothorax, SD1 equidistant from SD2 and XD2, or slightly 
farther from SD2 than from XD2; L1 usually about twice as far from L3 as 
from L2 and slightly below a straight line joining L2 and L3. On mesothorax 
and metathorax D1 dorsal or slightly dorsocaudal to D2. 

Abdomen.—Spiracle small, SD1 about two to three times its diameter from 
it. SD1 on segment 8 anterior to spiracle and about 1% or two times its 
diameter from it. On segments 1-8, Dis on large pinacula which are about 
their own diameter apart; and D2s on similar pinacula which are twice or less 
their own diameter apart. L1 and L2 distinctly anterior to a vertical line 
through spiracle on segments 2-8. SV group on segments 1, 2, 7, 8, and 9 
numbering 3:3:3:2:2, and on segments 1 and 2, SV3 usually anterolateral and 
SV2 posteromesal or mesal to SV1. On segment 9, D2s on the same pinaculum; 
D1 on its own pinaculum about equidistant from D2 and SV1; Vis the same 
distance or slightly farther apart than those on segment 8. 

Anal Shield.—Rounded posteriorly. Lis the same distance or farther apart 
than Dis, and about twice as long as anal segment. D2s about one-third as 
long as Lis. Ds equidistant from corresponding SD1s and each other or 
closer to SD1s, and about the same length as D2s. 

Legs.—Coxae of metathoracic legs much less than their own diameter apart. 
Claws almost straight, slender; dorsal setae almost as long as claws. Crotchets 
uniordinal and partially biordinal, or biordinal, about 35 on ventral prolegs and 
25 on anal prolegs. 

Comments.—Larva folding leaf longitudinally often at a vein, and feeding 
within fold. 

Anchylopera burgessiana pruni Heinrich 
Fig. 15la 

Material Examined.—Ten larvae, in a late instar, labelled: Prunus serotina 
ansylia; Hopk. U.S. 13998; Oct. 1, 1917; Falls Church, Va.; C. Heinrich colr. 
In U.S.N.M. 

General._Length nine or 10 mm. Head yellowish, usually with darker 
pigmentation in ocellar area and at postgenal juncture. Thoracic shield pale, 
patterned as in platanana. Remainder of body pale, concolorous. Spinulation 
of integument minute, of body colour. Anal fork pale. 

Comments.—Larva similar in appearance to that of spireaefoliana, from which 
it may be differentiated by lack of pigmentation on the anal shield and a pale 
anal fork. 

Anchylopera discigerana Walker 
Fig. 151 

Material Examined.—Two larvae, labelled: Anchylopera discigerana WIlk.; 
St. Francis R.; F.1.S. 333; 17-IX-36. One larva labelled: Anchylopera discigerana 
Wilk.; E. Angus, P.Q.; F.LS. 318; 21-X-36. In F.LS. collection, Ottawa, Ont. 

General.—Length about nine mm. Length and width, respectively, of head 
on three specimens 0.75 mm. and 0.81 mm.; 0.73 mm. and 0.84 mm.; 0.72 mm. and 
0.84 mm. Position of seta P* in relation to anterior and posterior margins of 
head 27:32, 30:28, 27.5:29.5. Head variable in colour, yellowish brown to 
dark brown, with black ocellar area and lateral area on cheek. Prothoracic and 
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anal shields of body colour or darker, with blackish areas as illustrated. Thoracic 
legs with some brown pigmentation. Setal pinacula of body colour or perhaps 
lighter; setae moderate in length. Spinulation of integument dense, of body 
colour. Anal fork present, moderately developed. Larva slender; head progna- 
thous. 


Head.—Broader than long. In dorsal view outline as illustrated, or like 
that of spireaefoliana. Adfrontals extending to vertical angle. The distance 
between E* and F! about three-quarters the distance between E’*s or F's. P! 
closer to Adf* than to F'. A* about equidistant from A’ and A*. O® ventro- 
caudal to ocellus I. O* equidistant from ocelli I and III, or slightly closer to 
III. Ocellus I its own diameter or less from I and III. Ocellus 1V apparently 
closer to III than to V. Spinneret about 444 times as long as wide. 


Thorax.—On prothorax, SD1 slightly farther from SD2 than from XD2; 
L.1 usually about twice as far from L3 as from L2 and below a straight line ‘oin- 
ing L2 and L3. On mesothorax and metathorax D1 dorsal or slightly caudo- 
dorsal to D2. 


Abdomen.—Spiracle very small, and SD1 usually two or more times its 
diameter from it except on segment 8. SDI on segment 8 anterior or some- 
what anterodorsal to spiracle and twice or less its diameter from it. On 
segments 1-8, Dis on large pinacula, which are about their own diameter apart; 
D2s on similar pinacula, which are twice or less their own diameter apart. LI 
and L2 distinctly anterior to a vertical line through spiracle on segments 2-8. 
SV groups on segments 1, 2, 7, 8, and 9 numbering 3:3:3:2:2, and on segments 

and 2 SV3 usually anterior or anterolateral and SV2 posteromesal or mesal 
to SV1. On segment 9, D2s on the same pinaculum; D1 on its own pinaculum, 
more or less equidistant from D2 and SV1; Vis the same distance or slightly 
farther apart than those on segment 8. 

Anal Shield.—Rounded or often slightly tapered posteriorly. Lis more or 
less the same distance apart as D1s, and about twice as long as anal segment. 
D2s one-third or less as long as Lis.. Dis much shorter than SD1s, usually 
closer to corresponding SDIs than to each other, but sometimes equidistant 
from both. 

Legs.—Coxae of metathoracic legs less than their own diameter apart. Claws 
slender; dorsal setae shorter than claws. Crotchets biordinal, about 35 on 
ventral prolegs and 25 or 30 on anal prolegs. 


Comments.—Larva on yellow birch, folding leaves and living within fold. 


Anchylopera semiovana Zeller 


Material Examined.—Two badly damaged larvae, labelled: Bobcaygeon, 
Ont.; 28-VIII, 1932; J. McD; No. 144. Larvae and associated adults in C.N.C. 


General.—Length of larger specimen 10 mm. Head probably yellow- 
brown, darker pigment in ocellar area and at postgenal juncture. Some pattern 
on thoracic and anal shields as in spireaefoliana. Anal fork present. 


On segments 1-8 D1s on large pinacula, which are about their own diameter 
apart; D2s on similar pinacula, which are about twice their diameter apart. 


D1s on anal shield apparently as long or almost as long as SD1s. 


Comments.—Larva feeding on Ceanothus. 
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Anchylopera nubeculana Clemens 
Fig. 152 

Material Examined.—Nine larvae, in a late instar, labelled: on apple; North 
East, Pa.; 9/16/14; A.B. det. Three larvae in a late instar, labelled: Prunus sp. 
(on leaves); Brant Beach, Mass.; 2 Sept. 1943; Lot 43-12222 S.S. 840 Mallia 94; 
H.W.C. In U.S.N.M. 

General.—Length about 12 or 13 mm. Length and width, respectively, of 
head on three specimens: 0.85 mm. and 0.97 mm.; 0.81 mm. and 0.98 mm.; 0.83 
mm. and 0.90 mm. Position of P' in relation to anterior and posterior margins of 
head 35:33, 33:32, and 35:31. Head yellow-brown with dark pigmentation in 
ocellar area and at postgenal juncture. Thoracic and anal shields yellowish, 
patterned with dark brown as illustrated. Thoracic legs brown. Setal pinacula 
large, cone-like, and lighter than body colour; setae moderately long. Spinula- 
tion of integument dense, dark, the spinules minute. Body colour brown. 
Anal fork moderately developed. Larva slender; head more or less prognathous. 

Other characters as illustrated. 

Comments.—Of economic importance; a common pest on apple (Heinrich, 
1923). 

Evora Heinrich 


Species included: E. hemidesma Zell., the only species of this genus on the 
North American continent. 


Evora hemidesma Zeller 
Fig. 153 

Material Examined.—One larva, probably in last instar, labelled: Bobcay- 
geon, Ont.; No. 8; on spiraea; 1932; No. 195. One larva, probably in last instar, 
labelled: White P. Beach, Queens Co., N.S. No. 5; on spiraea; 1935; J. McD.; 
No. 194. Larvae and associated adults in C.N.C. 

General.—Length about 15 mm. Length and width, respectively, of head 
of both specimens 0.97 mm. and 1.18 mm., 1.08 mm. and 1.26 mm. Position of 
seta P* in relation to anterior and posterior margins of head 38:39 and 40:45. 
Head yellowish brown, with dark brown or black ocellar area and lateral bar on 
cheek. Prothoracic and anal shields yellowish, patterned with dark brown as 
illustrated. Thoracic legs brown. Pinacula moderate in size, raised, lighter 
than body colour, conspicuous; setae moderately long. Spinulation of integu- 
ment very dense and very dark. Anal fork present, well developed. Larva 
slender, and distinct because of its very dark body, pale setal pinacula and 
patterned shields; head prognathous. 

Head.—Broader than long. Dorsal surface more nearly flat than convex. 
Ocellar areas more rounded than angular. Adfrontals extending to vertical 
angle. The distance between E? and F* about three-fifths the distance between 
F*s or F's. P* closer to Adf? than to F'. A? equidistant from A‘ and A*, O# 
more caudal than ventral to ocellus [. O' equidistant from ocelli I and III. 
Ocellus I most often a half-moon in shape. Ocellus II less than its diameter from 
I and HI. Ocellus 1V about equidistant from III and V; ocellus III sometimes 
slightly larger than IV or V. Spinneret about five times as long as wide. 

Thorax.—On prothorax, SD1 equidistant from SD2 and XD2 or slightly 
closer to XD2; D1s slightly posterior to a straight line joining D2s; L1 about 
twice as far from L3 as from L2, and slightly below a straight line joining L2 
and L3. On mesothorax and metathorax D1 dorsocaudal to D2. 
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Abdomen.—Spiracle moderate in size, SD1 usually about twice its diameter 
from it except on segment 8. SD1 on segment 8 more or less anterior to spiracle 
and about its diameter from it. L1 and L2 distinctly anterior to a vertical line 
through spiracle on segments 2-8. SV group on segments 1, 2, 7, 8, and 9 
numbering 3:3:3:2:2, and on segments 1 and 2 SV3 anterolateral and SV2 
posteromesal toSV1. On segment 9, D2s on the same pinaculum, D1 on its own 
pinaculum, and equidistant from D2 and SD1, or somewhat closer to SD1; V1s 
about the same distance apart as those on segment 8. 

Anal Shield—Tapered posteriorly. L1s closer together than Dls, and 
about twice as long as anal segment. D2s about half as long as Lis. DIs 
closer to corresponding SD1s than to each other, as long as SD1s, and somewhat 
anterior to a straight line joining SDI1s. 

Legs.—Coxae of metathoracic legs much less than their diameter apart. 
Claws almost straight, slender; dorsal setae shorter than claws. Crotchets bi- 
ordinal, about 45 to 50 on ventral prolegs and 30 to 40 on anal prolegs. 

Comments.—Larva webbing leaves and flower heads of spiraea (Forbes, 
1923). Of general distribution. 


Aphania Hubner 

Species included: A. capreana Hbn. Two larvae from white birch, ap- 
parently of this genus, were also examined; but their strong similarity to the 
single specimen of capreana Hbn. prevented determination of specific charac- 
ters. Most of the characters described for capreana Hbn. are probably of generic 
importance, but the examination of more species in this genus is undoubtedly 
necessary. 

Aphania capreana Hibner 
Fig. 154 


Material Examined.—One larva, in last instar, labelled: Blackburn, Ont.; 
Salix discolor; May 1941; J. McD.; No. 3. Larva and associated adults in C.N.C. 

General.—_Length about 17 mm. Length and width, respectively, of head 
1.06 mm., and 1.28 mm. Position of seta P* in relation to anterior and posterior 
margins of head 42:41. Head and prothoracic shield with some yellowish pig- 
mentation. Thoracic legs and anal shield of body colour. Setal pinacula very 
small, flat, of body colour; setae long. Spinulation of integument dense, minute, 
of body colour. Anal fork well developed. ‘Larva slender; head prognathous. 
Living larva entirely bright green (unpublished note by Dr. McDunnough). 

Head.—Somewhat broader than long. Dorsal surface flattened. The dis- 
tance between E? and F* about two-thirds the distance between E’s. P! much 
closer to Adf* than to F*. A* about equidistant from A’ and A*. O®* ventro- 
caudal to ocellus I. O* about equidistant from ocelli I and III. Ocellus II less 
than its diameter from I and III. Ocellus IV about equidistant from III and V, 
these three ocelli noticeably larger than I and II, and close together. Spinneret 
about 4+’, times as long as wide. 

Thorax.—On prothorax, SD1 equidistant from SD2 and XD2; L1 slightly 
closer to L2 than to L3 and almost in a straight line with them. On mesothorax 
and metathorax D1 posterodorsal to D2. 

Abdomen.—Spiracle moderate in size, and SD1 at least twice its diameter 
from it except on segment 8. SD1 on segment 8 anterior to spiracle and 
slightly more than its diameter from it. Li and L2 distinctly anterior to a 
vertical line through spiracle on segments 2-8. SV group on segments 1, 2, 
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7, 8, and 9 numbering 3:3:3:2:2. On segment 9, D2s on separate pinacula, D1 
on its own pinaculum and about equidistant from D2 and SD1; V1s closer to 
each other than those on segment 8. 

Anal Shield—TYapered posteriorly. Lis closer together than Dls, and 
almost twice as long as anal segment. D2s about half as long as Lis. D1s 
closer to SD1s than to each other, as long as SD1s and slightly anterior to a 
straight line joining SD1s. 

Legs.—Coxae of metathoracic legs much less than their diameter apart. Claws 
moderately slender; dorsal setae shorter than claws. Crotchets more or less 
triordinal, about 48 on ventral prolegs and 38 on anal prolegs. 

Comments.—Host also Populus (Heinrich, 1926). Of general distribution. 


Eumarozia Heinrich 
Species included: E. malachitana Zell. A monotypic North American genus, 
distinguished by the characters listed in the key. 


Eumarozia malachitana Zeller 
Fig. 155 

Material Examined.—Three larvae, in last instar, labelled: Diospyros vir- 
giniana (on epidermis inside sewn leaf); Savannah, Ga.; 14 Aug. ’44; Lot 44-20120. 
S.S. No. 18026 Griswold No. 625; H.W.C.. In U.S.N.M. 

General.—Length about 14 mm. Length and width, respectively, of head 
of one specimen 0.87 mm. and 0.91 mm. Position of P* in relation to anterior 
and posterior margins of head 34:35. Head pale (yellowish on preserved speci- 
mens), with a varying amount of black pigmentation on ocellar area, and a 
narrow bar of black pigment extending from the postgenal juncture almost to 
the ocelli. Thorzcic and anal shields and thoracic legs yellowish. Setal pinacula 
of body colour, small and inconspicuous; setae long, especially on posterior 
segments. Spinulation of integument of body colour. Anal fork moderately 
developed. Larva slender; head prognathous. 

Head.—Almost as long as wide. In dorsal view ocellar area more nearly 
angular than curved. Vertical angle obtuse. Adfrontals extending to vertical 
angle, and attenuated or meeting in a sharp point at angle. P* distinctly closer 
to Adf* than to F'. A? equidistant from At and A*. O* more caudal than 
ventral to ocellus I. O* equidistant from ocelli I and III. Ocellus II less than 
its diameter from I and III. Ocellus IV close to and more or less equidistant 
from III and V, these ocelli larger than the others. Spinneret about five times 
as long as wide. 

Thorax.—On prothorax, spiracle more or less circular, SD1 closer to XD2 
than to SD2; L1 in a straight line with L2 and L3 or slightly below, and its 
distance from L3 two or more times that from L2. On mesothorax and meta- 
thorax D1 dorsocaudal to D2. 

Abdomen.—Spiracle moderate in size, and SD1 one to two times its diameter 
from it. SD1 on segment 8 anterior to spiracle. L1 and L2 distinctly anterior 
to a vertical line through spiracle on segments 2-8. SV group on segments 1, 
2, 7, 8, and 9 numbering 3:3:3:2:2. On segment 9, D2s on individual pinacula; 
D1 on its own pinaculum, and more or less equidistant from D2 and SD1; V1s 
about the same distance apart as those on segment 8. 

Anal Shield.—Tapered anteriorly. Ls about the same distance apart as Dis 
and more than twice as long as anal segment. D2s almost half as long as LIs. 
Dis much closer to corresponding SD1s than to each other, and about the same 
length as SD1s. 
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Legs.—Coxae of metathoracic legs less than their diameter apart. Thoracic 
legs slender. Claws almost straight, and slender; dorsal setae shorter than claws. 
Crotchets partially biordinal or biordinal, about 40 or 45 on ventral prolegs, 
and 20 or 25 on anal prolegs. 

Comments.—A well-known leaf tier on persimmon (Heinrich, 1926). South- 
ern in distribution, also recorded from Central and South America (Heinrich, 
1926). 

Phaecasiophora Grote 

Species included: P. niveiguttana Grt. This genus belongs to the group 
that appears to be the most highly developed in the Olethreutidae and possibly 
the most stable with respect to its characteristics. Its larvae are leaf rollers. 


Phaecasiophora niveiguttana Grote 
Fig. 156 

Material Examined.—Eleven larvae, labelled: Sassafras variifolium; River- 
head, L.I., N.Y.; 21 Aug. 1944; H.W.C. In U.S.N.M. One larva, in last instar, 
labelled: Simcoe, Ont.; 27-VI-39; T.F. No. 79; ex sassafras. Larva and as- 
sociated adults in C.N.C. One larva, in last instar, labelled: Vineland, Ont.; 
W. L. Putman; 1936; Phaecasiophora niveiguttana Grt.; leaf roller on Sassafras 
variif olium; 4 x 45. Larva and associated adults in C.N.C. 

General.—Length about 15 to 17 mm. Length and width, respectively, of 
head of two specimens 1.05 mm. and 1.18 mm., 1.11 mm. and 1.21 mm. Position 
of seta P* in relation to anterior and posterior margins of head 18.5:23.5 and 
20:24.5. Larva pale and unicolorous except for black ocellar areas on head 
(dark pigment at postgenal juncture absent). Setal pinacula small, almost flat, 
of body colour; setae long. Spinulation of integument dense, minute, of body 
colour, difficult to observe. Anal fork strongly developed. Larva slender; 
head prognathous. 


Head.—Slightly broader than long. Dorsal surface more nearly flat than 
convex. Ocellar areas angular. Vertical angle obtuse. Adfrontals extending 
to vertical angle, and distinctly attenuated posteriorly. The distance between 
E? and F' about two-thirds the distance between Es or F's. P* closer to 
Adf* than to F*. A* about equidistant from At and A*. O* more caudal than 
ventral to ocellus I. O* equidistant from ocelji I and III. Ocellus II less than 
its diameter from I and Ill. Ocellus 1V about equidistant from and close to 
Ill and V. Spinneret about four or +/, times as long as wide. 


Thorax.—On prothorax, SD1 equidistant from XD2 and SD2, or more often 
slightly closer to XD2 than to SD2; L1 usually about two to three times as 
far from L3 as from L2, and in a straight line with L2 and L3 or slightly below. 
On mesothorax and metathorax D1 usually somewhat dorsocaudal to D2. 

Abdomen.—Spiracle more or less circular, moderate in size, and SD1 about 
one to two times its diameter from it. SD1 on segment 8 more or less anterior 
to spiracle. L1 and L2 distinctly anterior to a vertical line through spiracle 
on segments 2-8. SV group on segments I, 2, 7, 8, and 9 numbering by Oe ae 
and on segments | and 2, SV3 usually somewhat anterolateral and SV2 postero- 
mesal to SV1. On segment 9, D2s on individual pinacula, and usually about 
the same distance apart as D1s on the anal shield; D1 on its own pinaculum 
and more or less equidistant from D2 and SD1; V1s usually the same distance 
apart as those on segment 8. 
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Anal Shield.—Tapered posteriorly. Lis about the same distance apart as 
Dis, and about twice as long as anal segment. D2s about half as long as Ls. 
Dis as long as SD1s, more or less equidistant from each other and corresponding 
SDis, and slightly anterior to a straight line joining SD\1s. 

Legs.—Coxae of metathoracic legs much less than their own diameter apart. 
Claws almost straight, slender; dorsal setae shorter than claws. Crotchets bi- 
ordinal, about 55 to 65 on ventral prolegs and 35 to 45 on anal prolegs. 


Hedia Hubner, Group 2 


Species included: H. ochroleucana Hbn. Larval characters of this species 
suggest no close relationship with Hedia, group 1. 


Hedia ochroleucana Hubner 
Fig. 157 
Material Examined.—One larva, probably in last instar, labelled: Antigonish, 
N.S.; 19-VI-1936; on rose; J. McD.; No. 221. In C.N.C. 


General—Length 15 mm. Length and width, respectively, of head 1.03 
mm. and 1.10 mm. Position of seta P' in relation to anterior and posterior 
margins of head 39:41. Head, thoracic shield, setal pinacula on prothorax, and 
thoracic legs dark brown or black. Setal pinacula moderately small but quite 
apparent, perhaps somewhat darker than body colour in living specimens. Anal 
and proleg shields of the same colour as setal pinacula. Body colour a bright 
yellow-green in living larvae. Setae moderately long. Spinulation of integu- 
ment dense, minute, of body colour. Anal fork well developed. Larva slender, 
head prognathous. 

Head.—Slightly broader than long. Dorsal surface flattened. Ocellar areas 
more rounded than angular. Adfrontals extending to vertical angle. The 
distance between E? and F! about two-thirds the distance between E’s or F's. 
P' closer to Adf* than to F*. A?* about equidistant from A‘ and A*. O* more 
caudal than ventral to ocellus I. O* about equidistant from ocelli I and III. 
Ocellus II about its own diameter from I and III. Ocellus IV about equidistant 
from III and V, these ocelli less than their diameter apart but not close together 
and not noticeably larger than the others. Spinneret about five times as long 
as wide. 

Thorax.—On prothorax, SD1 equidistant from SD2 and XD2; L1 at least 
twice as far from L3 as from L2 and in almost a straight line with them. On 
mesothorax and metathorax D1 usually dorsocaudal to D2. 

Abdomen.—Spiracle moderate in size, and SD1 about twice its diameter 
from it except on segment 8. SD1 on segment 8 anterior to spiracle and slightly 
more than its diameter from it. L1 and L2 distinctly anterior to a vertical line 
through spiracle on segments 2-8. SV group on segments 1, 2, 7, 8, and 9 
numbering 3:3:3:2:2, and on segments 1 and 2, SV3 usually anterolateral and 
SV2 posteromesal to SV1. On segment 9, D2s on the same pinaculum; D1 on 
its own pinaculum but apparently closer to SD1 than to D2; V1s farther apart 
than those on segment 8 but still less than those on segment 7. 

Anal Shield.—Tapered posteriorly. L1s closer together than D1s, and about 
1% times as long as anal segment. D2s about half as long as Lis. D1s as long 
as SD1s, closer to corresponding SD1s than to each other, and slightly anterior 
to a straight line joining SD1s. 
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Legs.—Coxae of metathoracic legs much less than their diameter apart. Claws 
almost straight, slender; dorsal setae shorter than claws. Crotchets biordinal, 
about 45 on ventral prolegs and 35 on anal prolegs. 

Comments.—Larva also on apple (Heinrich, 1926); probably a leaf roller. 
Of wide distribution. 


Badebecia Heinrich 


Species included: B. urticana Hbn. A monotypic genus, belonging to the 
group that appears to be the most highly developed in the Olethreutidae, and 
whose larvae are leaf rollers or leaf tiers. 


Badebecia urticana Hibner 
Fig. 158 

Material Examined.—Twelve or more larvae, in last instar, labelled: MM54-31; 
19-VII-54. Larvae reared from eggs of female collected at Bells Corners, Ont., 
17-VI-54. Larvae and female in C.N.C. 

General.—Length 12 or 13 mm. Length and width, respectively, of head 
on five specimens averaging 0.83 mm. and 0.92 mm. Position of seta P* in 
relation to anterior and posterior margins of head ranging from 31:31 to 30:34 
and on one specimen 35:29. Head, thoracic and anal shields, thoracic legs, 
and anal fork very dark brown or black. Setal pinacula and proleg shields 
brown. Setae long. Spinulation of integument dense and dark, easily observ- 
ed, the spinules apparently short. Body colour in living larva brownish green. 
Anal fork well developed. Larva slender; head prognathous. 

Head.—Somewhat broader than long. Dorsal surface flattened. Ocellar 
areas angular. Adfrontals extending to vertical angle and somewhat attenuated 
posteriorly. The distance between E* and F! about two-thirds the distance 
between E*s or F's. P* closer to Adf* than to F*. A? about equidistant from 
A' and A*. O* more caudal than ventral to ocellus I. O* about equidistant 
from ocelli I and III. Ocellus II its diameter or greater from I and its diameter 
or less from III. Ocellus IV about equidistant from III and V, these three 
ocelli noticeably larger than the others. Spinneret about five times as long 
as wide. 

Thorax.—On prothorax, SD1 equidistant from SD2 and XD2; L1 usually 
about twice as far from L3 as from L2, and in a straight line with them or slightly 
below. On mesothorax and metathorax D1 usually dorsocaudal to D2. 

Abdomen.—Spiracle small, and SD1 at least twice its diameter from it except 
on segment 8. SD1 on segment 8 more or less anterior to spiracle, and usually 
slightly more than its diameter from it. L1 and L2 distinctly anterior to a 
vertical line through spiracle on segments 2-8. SV group on segments 1, 2, 7, 
8, and 9 numbering 3:3:3:2:2, and on segments 1 and 2, SV3 usually antero- 
lateral and SV2 posteromesal to SV1. On segment 9, D2s on the same pinaculum, 
D1 close to SD1, and on the same pinaculum with it or on a separate one; V1s 
usually the same distance apart as those on segment 8. 

Anal Shield.—Tapered posteriorly. Lis closer together than D1s and about 
twice as long as anal segment. D2s about half as long as L1s, sometimes slightly 
longer. DJs as long as SD1s, closer to corresponding SD1s than to each other, 
and slightly anterior to a straight line joining them. 

Legs.—Coxae of metathoracic legs much less than their own diameter apart. 
Claws almost straight, slender; dorsal setae slightly shorter than claws. Crotchets 
biordinal, about 40 on ventral prolegs and 30 on anal prolegs. 
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Comments.—Larva a leaf roller on honeysuckle. Other food plants Rubus 
nutkanus, sugar beet, cranberry, rum cherry, Betula, Populus tremuloides 
(Heinrich, 1926) and Amelanchier, Rudbeckia, blueberry, hazel (C.N.C.). 
General in distribution. 

Tsinilla Heinrich 


Species included: T. lineana Fern. A monotypic genus, belonging to the 
group that appears to be the most highly developed in the Olethreutidae, and 
whose larvae are leaf-folders or tiers. 


Tsinilla lineana Fernald 
Fig. 159 


Material Examined.—One larva probably in last instar, and four in a younger 
instar, labelled: Hedia lineana Fern.; on Annona; Royal Palm Sta. Park., Fla.; 19 
Feb. 1930; F. M. Jones colr.; C.LH. In U.S.N.M. 

General.—Length of last-instar larva about 12 mm. Length and width res- 
pectively of head 1.18 mm. and 1.28 mm. Position of P* in relation to anterior 
and posterior margins of head 22:26. Head pale yellow-brown, with dark 
pigmentation surrounding ocelli I to V and at postgenal juncture. Thoracic 
and anal shields and thoracic legs pale. Dorsum dark and venter pale. Setal 
pinacula moderately small, very distinct on dorsum, about colour of venter; 
setae long. Spinulation of integument very distinct and dark on dorsum, of 
body colour on venter, dense, the spinules apparently short. Anal fork 
moderately developed. Larva probably slender; head prognathous. 

Other characters as illustrated. 

Comments.—Southern in distribution. 


Exartema Clemens, Group .2 


Species included: E. valdanum McD.., E. veriscoloranum Clem., E. punctanum 
Wlshm. Also examined in this genus were a few larvae of the permundanum 
group from huckleberry and from wild raspberry (colour of head and shield 
indicate two species), a single larvae of atrodentanum Fern. from oak, and one 
of nigranum Heinr. from Tilia. 

Generic characters are: spinules of integument dense, minute, and incon- 
spicuous, except for those on prothorax, which are sparser, coarser, and in many of 
the species sometimes darker than body colour; prothoracic legs dark and those of 
meso- and meta-thorax of body colour in many species; pinacula usually small 
and inconspicuous; Dis on segment 9 on a single pinaculum or on individual 
ones but close together, seldom as far apart of D1s on anal shield; Dis on anal 
shield closer to corresponding SD1s than to each other; larva slender, active, a 
leaf roller and leaf tier on a deciduous host. 

The larvae are so much alike that only a close examination of a series in each 
species will identify specific characters. However, they appear to be host- 
specific, and a list of species with known hosts (obtained from C.N. Collection) 
follows: furfuranum McD., Rubus; fraternanum McD., alder; subnubilum Heinr., 
Corylus; electrofuscum Heinr., sweet fern; betulanum Heinr., birch; footianum 
Fern., witch hazel; atrodentanum Fern., oak; punctanum Wlshm., Cornus; con- 
nectum McD., dogwood; inornatanum Clem., Prunus; galevora McD., Myrica 
gale; quadrifidum Zell., probably rose; tilianum Heinr., Tilia americana; nigranum 
Heinr., Tilia; merrickanum Kft., Ostrya; hamameliana McD., Hamamelis; viburn- 
anum McD., Viburnum lentago; zellerianum Fern. (trepidulum Heinr.) (McDun- 
nough, 1956), Viburnum cassinoides; valdanum McD., spiraea; versicoloranum 
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Clem., dogwood; permundanum group, blackberry, huckleberry, raspberry; 
baccatanum McD., Gaylussacia baccata; unidentified species, sweet fern; un- 
indentified species, Myrica. It may be noted that several species often feed on 


the same host. 


Exartema valdanum McDunnough 
Fig. 160 

Material Examined.—About 12 larvae, mostly in last instar, labelled: MM55- 
12; Ottawa, Ont.; spiraea; 26-V-55; G. Lewis, coll. Larvae and associated adults 
in C.N.C. 

General.—Length 14 or 15 mm. Length and width, respectively, of head 
of seven specimens averaging 0.96 and 1.05 mm. Position of seta P* in relation 
to anterior and posterior margins of head ranging from 34:34 to 35:39. Head 
with surface rough; head and thoracic shield very dark brown or black. Pina- 
cula bearing L and SV groups on prothorax usually dark. Prothoracic legs 
dark brown or black, meso- and meta-thoracic legs of body colour. Anal shield, 
prolegs, and anal fork of body colour. Setal pinacula small, of body colour, 
inconspicuous; setae long. Spinules dense, minute, of body colour, except for 
those on prothorax which are comparatively sparse, Coarse, and easily seen. 
Body colour of living larva bright green. Anal fork well developed. Larva 
slender, tapering anteriorly (this characteristic also in related genera but pro- 
bably more apparent here because of the great colour contrast between head and 
thoracic shield and the body of larva). Living larva extremely active. 

Head.—Slightly broader than long. Dorsal surface flattened. Ocellar areas 
angular. Adfrontals not attenuated posteriorly. The distance between E* and 
F' about two-thirds the distance between F’s or F's. P" closer to Adf? than to 
F'. A’ about equidistant from A’ and A*. O* more caudal than ventral to 
ocellus I. O* more or less equidistant from ocelli I and III. Ocellus II less than 
its diameter from I and III. Ocellus IV about equidistant from III and V, these 
ocelli not noticeably larger than the others. Spinneret about five times as long 
as wide. 

Thorax.—On prothorax, SD1 equidistant from SD2 and XD2, or slightly 
farther from SD2 than from XD2. L1 usually at least twice as far from L3 as 
from L2, and in a straight line with them or slightly below. On mesothorax 
and metathorax D1 usually dorsocaudal to D2. 

Abdomen.—Spiracle moderate in size, SD4 usually three times or less its 
diameter from it. SD1 on segment 8 more or less anterior to spiracle, and its 
diameter or slightly more from it. L1 and L2 distinctly anterior to a vertical 
line through spiracle on segments 2-8. SV group on segments 1, 2, 7, 8, and 
9 numbering 3:3:3:2:2, and on segments 1 and 2, SV3 usually anterolateral and 
SV2 posteromesal to SV1. On segment 9, D2s usually on separate pinacula, but 
close together, never as far apart as D1s on anal shield; D1 on its own pinaculum, 
and equidistant from D2 and SD1, or closer to SD1; Vis the same distance 
apart as those on segment 8 or slightly closer together. 

Anal Shield.—Tapered posteriorly. Lis closer together than D1s, and about 
twice as long as anal segment. D2s about half as long as Lis. D1s about as 
long as SD1s, closer to corresponding SD1s than to each other, and slightly 
anterior to a straight line joining them. 

Legs.—Coxae of metathoracic legs much less than their own diameter apart. 
Claws almost straight, slender; dorsal setae shorter than claws. Crotchets bi- 
ordinal to triordinal, numbering 50 or 55 on ventral prolegs, and 40 or 45 on 
anal prolegs. 
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Comments.—Larva tying terminal leaves of host in late spring, forming a 
compact tent, much like that of Evora hemidesma (McDunnough, 1956). 


Exartema versicoloranum Clemens 

Material Examined.—Two larvae, labelled: Simcoe, Ont.; 21-VI-39; ex Cornus; 
No. 74; T. F. Larvae and associated adults in C.N.C. 

General._Head with rough surface, yellowish brown, with distinct black 
ocellar area and lateral bar on cheek. Thoracic shield yellowish brown, narrow- 
ly bordered posteriorly and laterally with dark pigment. Legs on prothorax 
dark brown, those on meso- and meta-thorax of body colour. Pinacula on pro- 
thorax dark brown, those on other segments of body very small, of body colour, 
inconspicuous. Spinules on prothorax coarse and conspicuous, those on re- 
mainder of body dense, minute, and of body colour. 

Head.—Adfrontals attenuated slightly posteriorly. 

Comments.—Other characters apparently as for valdanum McD. 


Exartema punctanum Walsingham 
Fig. 161 

Material Examined.—Three larvae, two at least in last instar, labelled: Ex- 
artema cornanum Heinr.; 3 x 24; No. 190; Bobcaygeon, Ont.; Cornus; 1932; 
J. McD. Larvae and associated adults in C.N.C. 

General.— —Length 15 mm. or more. Length and width, respectively, of head 
on the three specimens 0.97 mm. and 1.11 mm., 0.97 mm. and 1.09 mm., 0.83 
mm. and 0.99 mm. Position of seta P* in relation to anterior and posterior 
margins of head 37:39, 34:42; 30:35. Head smooth, pale, with dark ocellar area 
and lateral bar on cheek. Body pale and concolorous. Pinacula small, of body 
colour, inconspicuous; setae long. Spinules dense and minute, except for those 
on prothorax, which are comparatively sparse and coarse but difficult to observe. 
Anal fork well developed. Larva slender; head prognathous. 

Head.—Broader than long. Dorsal surface flattened. Adfrontals not at- 
tenuated posteriorly. The distance between E* and F' slightly more than half 
that between F's or E*s. P* closer to Adf* than to F'. A?® equidistant from 
A' and A‘, or closer to A’. O? more caudal than ventral to ocellus I. O* about 
equidistant from ocelli I and III. Ocellus II less than its diameter from I and III. 
Ocellus IV about equidistant from III and V, although IV often appearing to be 
very close to III. Ocellus III often slightly larger than the others. Spinneret 
about five times as long as wide. 

Thorax.—On prothorax, SD1 equidistant from SD2 and XD2, or slightly 
farther from SD2 than from XD2; L1 usually at least twice as far from L3 as 
from L2 and in a straight line with them or slightly below. On mesothorax 
and metathorax D1 usually dorsocaudal to D2. 

Abdomen.—Spiracle moderate in size, SD1 usually twice or less its diameter 
from it. SD1 on segment 8 more or less anterior to spiracle, and slightly more 
than its diameter from it. L1 and L2 distinctly anterior to a vertical line through 
spiracle on segments 2-8. SV group on segments 1, 2, 7, 8, and 9 numbering 
3:3:3:2:2, and on segments 1 and 2 SV3 usually anterolateral and SV2 postero- 
mesal to SV1. On segment 9, D2s on the same pinaculum or on individual ones 
and usually very close together, never as far apart as D1s on anal shield; Di on 
its own pinaculum and more or less equidistant from SD1 and D2; V1s about 
the same distance apart as those on segment 8. 
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Anal Shield.—Tapered posteriorly. L1s closer together than D1s, and about 
twice as long as anal segment. D2s about half as long as Lis. D1s closer to 
corresponding SD1s than to each other and anterior to a straight line joining 
them. 


Legs.—Coxae of metathoracic legs much less than their own diameter apart. 
Claws almost straight, slender; dorsal setae shorter than claws. Crotchets bi- 
ordinal to triordinal, about 50 on ventral prolegs and 40 on anal prolegs. 


Comments.—Larva not to be mistaken for that of Phaecasiophora niveiguttana, 
which lacks the dark lateral bar on cheek and has adfrontals attenuated posterior- 
ly. Apparently specific to dogwood. General in distribution. 
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Fig. 2. Laspeyresia youngana Kearfott. 
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Fig. 3. Laspeyresia piperana Kearfott. 
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Fig. 4. Laspeyresia ingens Heinrich. 
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Fig. 5. Hedulia injectiva Heinrich. 
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Fig. 6. Carpocapsa saltitans Westwood. 
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Fig. 7. Sonia canadana Mcl)unnough. 
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Fig. 8. Epiblema praesumptiosa separationis Heinrich. 
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Fig. 9. Thiodia argenticostana Walsingham. 
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Fig. 10. Thiodia dorsiatomana Kearfott. 
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Fig. 11. Thiodia bucephaloides Walsingham. 
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Fig. 12. Epiblema strenuana Walker. 
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Fig. 13. Epiblema discretivana Heinrich. 
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Fig. 14. Epiblema scudderiana Clemens. 
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Fig. 15. Epiblema benignata McDunnough. 
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Fig. 16. Epiblema tripartitana Zeller. 
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Fig. 17. Epiblema otiosana Clemens. 
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Fig. 18. Epiblema obfuscana Dyar. 
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Fig. 19. Epiblema carolinana Walsingham. 
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Fig. 20. Epiblema desertana Zeller. 
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Fig. 21. Hystricophora stygiana Dyar. 
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Fig. 22. Suleima helianthana Riley. 
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Fig. 24. Suleima baracana Kearfott. 
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Fig. 25. Suleima daracana Kearfott. 
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Fig. 27. Thiodia stramineana Walsingham. 
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Fig. 28. Laspeyresia cupressana Kearfott. 
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Fig. 29. Hemimene juliana Curtis. 
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Fig. 30. Eucosma gloriola Heinrich. 
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Fig. 31. Eucosma sp. near or = cocana Kearfott. 


a eens 


195 




































































1959] MACKAY : LARVAE OF OLETHREUTIDAE 199 
. . a eo i @ ™ © . @® © 
om . 
2° gy o 6) 1x, Mx J 
WY ay 9) ® ® 
GS sd @ @ ® 9 
e e ° 
i ise a . 
: 0 ' 6 sv1 
§ of @5V3 
© sv2 
= r 
eo 6 JESS 
° ™ USS 6 a 
O-or CEL 
° less © Ce) @© D1 
& a 7 ie 
i) 8 aed ee, 
e ‘AO 
© p 
‘e ** © © (2) ° 
8 ? i [% © 
‘ : 
, © @ 0 om ~ 
‘ ais ; 
8 9 2 
: Qo o & 
} 
Fs 
' ©» 3 o 20,22 16 or 17 
A oA o,) Qt 


f. or more O O 


/ = slender 
| Y oO od ° 








° 
th 

e © 9 
@ G gth 
qth 








Fig. 32. Eucosma rescissoriana Weinrich. 
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Fig. 33. Eucosma tocullionana Heinrich. 
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Fig. 34. Rhyacionia buoliana Schiffermiiller. 
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Fig. 36. Barbara colfaxiana siskiyouana Kearfott. 
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Fig. 37. Thiodia offectalis Hulst. 
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Fig. 38. Thiodia elongana Walsingham. 
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Fig. 39. Thiodia ochroterminana Kearfott. 
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Fig. 40. Thiodia alterana Heinrich. 
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Fig. 41. Eucosma mobilensis Heinrich. 
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Fig. 43. Eucosma bolanderana Walsingham. 





MACKAY : LARVAE OF OLETHREUTIDAE 






























































° © ® @ @ 
° 0 © ) at 
: S) ra) a © 1, © 
(@) o @ ° 1Yox-3x 3 
& 
— e % ® © @ 
or 
(+ ¢ ) @) (S) (C) LY 2S 
3) ic) ‘ 
() : : @ ‘ 
Y e ©) © 
I Ir I 2 6 7 
@ cS) oe 9h © w& 9x, 10x 
@ & gth « © I 
© 6 wh we « 
A2 
oe or 
1 _ 
A A? ° 
— “ p L! 
\ - 
4 








Spinules dense, 


long, slender, bases 


enlarged, of body colour 





(h- 


25-35 


a 
By 


8-12 





( > C.. 


or 





.) 


@ 


) 









Fig. 44. Eucosma womonana Kearfott. 
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Fig. 46. Eucosma derelicta Heinrich. 
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Fig. 47.. Eucosma sombreana Kearfott. 
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Fig. 48. Eucosma giganteana Riley. 





THE CANADIAN ENTOMOLOGIST : SUPPLEMENT 10 [Vol. 91 





“" “ol” @ 
(: ; 

; £*) 
a Vi 


() 





















































Fig. 49. Epinotia sp. (probably undescribed). 
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Fig. 50. Carpocapsa pomonella Linnaeus. 
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Fig. 51. Talponia batesi Heinrich. 
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Fig. 52. Talponia plummeriana Busck. 
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Fig. 53. Ethelgoda texanana Walsingham. 
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Fig. 54. Grapholitha molesta Busck. 
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Fig. 55. Grapholitha packardi Zeller. 
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Fig. 56. Grapholitha interstinctana Clemens. 
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Fig. 57. Grapholitha tristrigana Clemens. 
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Fig. 59. Laspeyresia nigricana Stephens. 
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Fig. 60, Laspeyresia americana Walsingham. 
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Fig. 61. Laspeyresia candana Forbes. 
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Fig. 62. Laspeyresia caryana Fitch. 
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Fig. 63. Laspeyresia flavicollis Walsingham. 
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Fig. 64. Laspeyresia membrosa Heinrich. 
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Fig. 65. Laspeyresia lautiuscula Heinrich. 
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Fig. 66. Laspeyresia leguminis Heinrich. 
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Fig. 67. Gymmnandrosoma sp. probably aurantianum da Costa Lima. 
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Fig. 68. Gymmandrosoma sp. 
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Fig. 69. Ecdytolopha insiticiana Zeller. 
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Fig. 70. Ecdytolopha sp. probably mana Kearfott. 
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Fig. 71. Pseudogalleria inimicella Zeller. 
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Fig. 72. Melissopus latiferreanus Walsingham. 
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Fig. 74. Ofatulena duodecemstriata Walsingham. 
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Fig. 75. Epinotia ruidosana Heinrich, 
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Fig. 76. Epinotia heucherana Heinrich. 
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Fig. 77. Epinotia nanana Treitschke. 
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Fig. 78. Epinotia meritana Heinrich. 








THE CANADIAN ENTOMOLOGIST : SUPPLEMENT 10 


[Vol. 91 















































246 
, 2 o) © - 
a O e © ° ’ 
J) © © © 7 © 
6 e ee pe 2x-4x o 
2 
G>° C ) 6 @ © 
Ca © © © rm) © 
2 © © = 
I Ir I 2 6 7 
a 
re "77 
Oo; 7 
oy Oo lox mae oe 
or - 2x fom “Enlorged 
® 3 bouce sive pebbh 
va os | integument 
iS) ° : 
O O 
@ © ©) So © , 
8 9 o © © 
7x,8x a “ 
| ES : 
“nays 
Ge 
My 15-20 fi J 
unevenly uniordinal 
a? 4 
Ya 3 
Sea or ° 
© A) gth oe @ O O O 
on ° 
ee SS. 
© e qth ® ® °o 














r 
acute angle 


Crocidosema plebeiana Zeller. 











1959] 





MACKAY : LARVAE OF OLETHREUTIDAE 


247 





: salam -) +) ° ; “ 
| | BD l*otr et "ere 
i7/| fy |@ | 2 |e] @ 
xs . () © © S 


C) ©) 


© A huleilads 
SS a ll 


Pinacula large, distinct, brownish 









































& (:) Uk —— \!' 
ale 
. A Ube —— 
CS () go, g , | oi a 
6 6 “5a SE 
abiOlL AIT we {Sao t 
8 9 Ceepees Qyp =F € Cs) 4 
5x,5)2x - i i 
‘ 2 
pw gy q 
oO Oo Oo 
Ky W YO aa 
° ° 
® @ ¢%h@ © 





rs ; C) 
= SS ae 


WU 
WW 
NM 


Proteoteras aesculana Riley. 

















248 


THE CANADIAN ENTOMOLOGIST : SUPPLEMENT 10 





(Vol. 91 











ad: 


L) 


° 


©) 








O@ O©6 


2% © 
© 





























_-(:) 






¢) Ow or ©) on) 
bs © | 6| “Yo _ 7 
Setal pinacula larg ontd vm ae sh a 


: Pauli 


ge 


o 


ec? 


oO 








© 


Ss) 


QO 














Fig. 81. Proteoteras willingana Kearfott. 
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Fig. 82. Epinotia hopkinsana cupressi Heinrich. 
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Fig. 83. Epinotia subviridis Heinrich. 
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Fig. 84. Zeiraphera ratzeburgiana Ratzeburg. 
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Fig. 85. Zeiraphera fortunana Kearfott, 
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Fig. 86. Zeiraphera sp. probably diniana Guenée. 
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Fig. 87. Spilonota ocellana Denis and Schiffermiiller. 














MACKAY : LARVAE OF OLETHREUTIDAE 









































1959] 
[ : © © © © 
©) oO © © © 
or (2) 
# ¢) G) - moderate (So) 1"4x-2! © 
() re) o* in size @ *hrean fo) 
4 
Cy ~ oS 2S © >) 
() () (or (>) or C 2 (oy 
© \ 6) \ C) © 
I pad Ie 2 @) 6 7 
- Pe. (-) | | 
Spinules | 
aote|  () wo Se N aN 
Py Es 
© «Q oO AL A 
[fF €9) © \ 
i) @) wer] ue ( ae ee . 
= a |= 
Q e Ban / © © 
. ~ WY = oO 
o © QY p = @ G ° 
8 9 Zp Cijy © ” 


right angle 
or obtuse 





Fig. 88. Epinotia unica Heinrich. 
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Fig. 89. Epinotia perplexana Fernald. 
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Fig. 90. Epinotia opposita Heinrich. 
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Fig. 92. Epinotia infuscana Walsingham. 
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Fig. 93. Epinotia terracoctana Walsingham. 
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Fig. 94. Gypsonoma haimbachana Kearfott. 
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Fig. 96. Epiblema culminana Walsingham. 








THE CANADIAN ENTOMOLOGIST : 


SUPPLEMENT 10 


{Vol. 91 








ry meen 


et 
@ 


O 





Q 


() ” 


© 
© o 


© 


© 








© 


4 1Y4x-2x 


QY 
uy) 


(9) 














I 


—— 








Pinacula moderately small, probably brownish, easil 


Be 


ft< 
fu? 
Sa 


(+) 


Spinules 
long and 
slender. 


35 


= 








5 
8 
on one 


eeliz 
4 


“ 
~ 


J & 


2d 


Ss 


Le 


Fig. 97. 


2 


observed. 








Epiblema suffusana Zeller. 




















Deeg ormeee + 





1959] 


MACKAY : LARVAE OF OLETHREUTIDAE 





(:) 
() 








(:) 


©) 


) 


@ 
© 


«) 
° 


©) 








© 








() (?) Q Q é 
5 $ 7 























> | @ 
©) ; 
ot a 
Stl ol 
8 © 9g © 


Spinules minute, 
of body colour 











Fig. 98. Epinotia medioviridana Kearfott. 
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Fig. 99. Epinotia crenana Hiibner. 
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Fig. 100. Epinotia signiferana Heinrich. 
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Fig. 101, Epinotia cruciana Linnaeus. 
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Fig. 102. Epinotia albangulana Walsingham. 
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Fig. 103. Epinotia walkerana Kearfott. 
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Fig. 104. Epinotia lindana Fernald. 
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Fig. 105. Epinotia emarginana Walsingham. 
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Fig. 106. Epinotia corylana McDunnough. 
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Fig. 107. Epinotia nisella, form criddleana Kearfott. 
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Fig. 108. Epinotia nisella Clerck. 
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Fig. 109. Epinotia septemberana Kearfott. 
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Fig. 110. Epinotia myricana McDunnough. 
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Fig. 111. Epinotia aceriella Clemens. 
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Fig. 113. Pseudexentera sp. (probably undescribed). 
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Fig. 114. Pseudexentera sp. (probably undescribed). 
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Fig. 116. Pseudexentera spoliana Clemens. 
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Fig. 117. Gretchena bolliana Slingerland. 
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Fig. 118. Gretchena dulciana Heinrich. 
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Fig. 119. Rhopobota vacciniana Packard. 
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Fig. 120. Rhopobota naevana geminana Stephens. 
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Fig. 121. Norma dietziana Kearfott. 
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Fig. 122. Species near Norma dietziana Kearfott. 
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Fig. 123. Bactra sp. near or = verutana Zeller. 
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Fig. 124. Paralobesia viteana Clemens. 
Fig. 124a. Paralobesia piceana Freeman. 
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Fig. 125. Paralobesia rhoifructana Kearfott. 
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Fig. 126. Paralobesia vernoniana Kearfott. 
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Paralobesia liriodendrana Kearfott. 
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Fig. 128. Paralobesia monotropana Heinrich. 
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Fig. 129. Polychrosis sp. (probably undescribed). 
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Fig. 130. Lobesia carduana Busck. 





THE CANADIAN ENTOMOLOGIST : SUPPLEMENT 10 

















Oo | | oO © 











| 
(*) o) «) | 
| 








[Vol. 91 
© 
} 
| 
| 
| 
| 
| 











; 3) a 
o Cy Sa CP rm 
QO | Oo O 
(S) 
© ® G 
\ Oe 
Ole |e} 
7/ / 2 G 


24 Spinules 


© 
(©) 
— 


sparse, \ 
, slender Ke 
) On ‘’ 











P \ 
G ( © 





«) 
7 WZ. ali 
&— = > i) 
— - oO 
S* & 
n> Lip oO © 
25-30 15-20 





uniordinal, partially biordinal 
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Fig. 132. Olethreutes agilana Clemens. 
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Fig. 135. Hedia chionosema Zeller. 
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Fig. 136. Abmosia galbinea Heinrich. 
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Fig. 138. Esia approximana Heinrich. 
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Fig. 139. Episimus argutanus Clemens. 
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Fig. 140. Episimus tyrius Heinrich. 
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Fig. 141. Olethreutes albiciliana Fernald. 
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Fig. 142. Strepsicrates smithiana indentana Dyar. 
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Fig. 143. Strepsicrates sp. 
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Fig. 144. Ancylis apicana Walker. 
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Fig. 145. Ancylis diminutana Haworth. 
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Fig. 146. Ancylis divisana Walker, 
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Fig. 147. Ancylis comptana fragariae Walsh and Riley. 
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Fig. 148. Anchylopera maritima Dyar. 
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Fig. 149. Anchylopera platanana Clemens. 
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Fig. 150. Anchylopera spireaefoliana Clemens. 
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Fig. 151. Amchylopera discigerana Walker. 
Fig. 151a. Anchylopera burgessiana pruni Heinrich. 
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Fig. 152. Anchylopera nubeculana Clemens. 
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Fig. 153. Evora hemidesma Zeller. 
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Fig. 154. Aphania capreana Hibner, 
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Fig. 155. Eumarozia malachitana Zeller. 
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Fig. 156. Phaecasiophora niveiguttana Grote. 
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Fig. 157. Hedia ochroleucana Hibner. 
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Fig. 158. Badebecia urticana Hiibner. 
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Fig. 159. Tsinilla lineana Fernald, 
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Fig. 160. Exartema valdanum McDunnough. 
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Fig. 161. Exartema punctanum Walsingham. 
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rhoifructana Kft., Paralobesia (ill.) 133 
Rhopobota Lederer 125 
Rhyacionia Hibner 48 
ridingsana Rob., Eucosma 58 
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1959] 


Host 
Abies (balsam fir) 


Acer (maple) 
das ycarpum 
saccharum 


various species 


Alnus (alder) 


Ambrosia 
artemisiifolia 
tri 
Amelanchier (juneberry ) 


Annona 


Anthonomus galls 
Antirrhinum (snapdragon) 


Aphid galls 


Arbutus 
menziesit 
Arctostaphylos (bearberry ) 
tomentosa 
Artemisia 
dracunculoides 
dracunculus 
vulgaris 
oe 
“a 


Asimina (pawpaw) 


Aster 
ciliolatus =lindleyanus 
novae-angliae 


Averrhoa 
belimbi 


Baptisia (false indigo) 
Beta 

sugar beet 
Betula (birch) 

lutea 

papyrifera 


MACKAY : LARVAE OF OLETHREUTIDAE 


INDEX TO HOSTS 


Method of Feeding 


in cones 
needle miner and webber 


in seeds 
in seeds, stems, terminal 
twigs (gall maker) 


on leaves and catkins 

in catkins 

in catkins 

probably a leaf roller and 
tier 

tying terminal leaves 


in leaf buds, seeds 


leaf roller 
in fruit 


in seeds 


on oak, elm 
on poplar 


on roots and crowns 
on crowns 
root borer 


in flowers 


in rootstalks 
in rootstalks 
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Species 


Barbara spp. 
Taniva albolineana Kft. 


Episimus tyrius Heinr. 
Epinotia aceriella Clem. 
Laspeyresia candana Forbes 
Proteoteras spp. 


Epinotia albangulana W\ishm. 
Epinotia corylana McD. 
Epinotia nisella Clerck 
Exartema fraternanum McD. 


Gretchena dulciana Heinr. 


Epiblema strenuana Wik. 
Paralobesia vernoniana Kft. 


Badebecia urticana Hbn. 
Grapholitha prunivora Zell. 
Hedia chionosema Zell. 


Talponia batesi Heinr. 
Tsinilla lineana Fern. 


Paralobesia viteana Clem. 


Endothenia hebesana Wk. 


Grapholitha prunivora Zell. 
Laspeyresia sp. near 
lautiuscula Heinr. 


Epinotia terracoctana Wishm. 
Epinotia emarginana Wlshm. 


Thiodia argenticostana Wishm., 
Epiblema benignata McD. 
Epiblema benignata McD. 
Eucosma mandana Kft. 
Thiodia dorsiatomana Kft. 
Thiodia offectalis Hlst. 


Talponia plummeriana Busck 


Thiodia alterana Heinr. 
Sonia canadana McD. 
Dichrorampha bittana Busck 
Thiodia ochroterminana Kft. 


-- (Java) Cryptophlebia sp. near 


in seed pods, stems 
leaf roller 


leaf folder 

leaf roller 

on catkins 

probably a leaf roller and 
tier 


encarpa Meyr. 
Grapholitha tristrigana Clem. 
Badebecia urticana Hbn. 


Anchylopera discigerana Wlk. 
A phania sp. 

Badebecia urticana Hbn. 
Epinotia nisella Clerck 
Exartema betulanum Heinr. 
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Host 
Bidens (bur-marigold ) 
cernua 
frondosa 


“Black-knot”’ fungus 
Borrichia (sea ox-eyes) 
frutescens 


Cannabis (hemp) 
sativa 
Carya (hickory, pecan) 


Cassia 
bicaps ularis 


Castanea (chestnut) 


Cayoides 
crispum 
Ceanothus (redroot, new jersey tea) 


Celtis (hackberry) 


Centrosema 
virginianum 
Chrysanthemum 


Chrysothamnus 
linifolius 
Cirsium (thistle) 


Citrus (orange ) 


Com ptonia 
peregrina (sweet-fern) 
“ 


Cornus (dogwood ) 


Corylus (hazel) 


Crataegus (hawthorn) 


THE CANADIAN ENTOMOLOGIST : 





Method of Feeding 


in stems 
in stems 


gal! maker 


in husks and fruits 
on buds and leaves 


leaf roller 
in burrs 


in seeds, stems and twigs 
(gall-maker ) 
in nuts 


in seeds, fruits and flowers 


gall maker on leaves 


stem borer 


stem borer 


on top leaves and flowers 


probably a leaf tier 
probably a leaf tier 


probably a leaf roller and 
tier 
leaf roller and tier 


in seeds 


leaf roller 
leaf roller 
in catkins 


in fruit 
in seeds, fruits, flowers 
leaf and bud webber 


SUPPLEMENT 10 


(Java) Cryptophlebia ombrodelta 


(Italy) Hemimene juliana Curtis 
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Species 


Epiblema otiosana Clem. 
Epiblema otiosana Clem. 


Grapholitha prunivora Zell. 


Epiblema praesumptiosa 
separationis Heinr. 


Grapholitha tristrigana Clem. 


Laspeyresia caryana Fitch 
Gretchena bolliana Sling. 


Lower 


Pseudexentera spoliana Clem. 

Melissopus elieonmmns 
Vishm. 

Proteoteras spp. 


Crocidosema plebeiana Zell. 


Anchylopera semiovana Zell. 
Epinotia signiferana Heinr. 


Ecdytolopha sp. 
probably mana Kft. 


Epinotia unica Heinr. 


Eucosma sp. (near or = 
zomonana Kft.) 


Thiodia bucephaloides W\shm. 
Lobesia carduana Busck 


Gymnandrosoma sp. 
(probably aurantianum da 
Costa Lima) 


Exartema electrofuscum Heinr. 
Exartema sp. 


Epinotia lindana Fern. 
Exartema connectum McD. 


Exartema versicoloranum 


em. 
Epinotia lindana Fern. 
Paralobesia rhoifructana Kft. 





Badebecia urticana Zell. 
Exartema subnubilum Heinr. 
Epinotia walkerana Kft. 


Epinotia sp. (probably 
undescribed 

Hedia chionosema Zell. 

Grapholitha packardi Zell. 

Grapholitha prunivora Walsh 

Crocidosema plebeiana Zell. 

Spilonota ocellana D. & S. 











1959] 


Host 


Cupressus (cypress) 


macrocar pa 


“ce 


Cyperus (galingale or umbrella-sedge) 


Diospyros (persimmon) 
virginiana 
Euphorbia 
pulcherrima (poinsettia ) 
Fagus (beech) 


Fragaria (strawberry ) 


wild 

Galls 

Gaura 
parviflora 

Gaylussacia (huckleberry ) 
baccata 


Gerardia 

Grindelia (gumweed ) 
hudsoni 

Guava 


Haplopappus 


Hamamelis (witch hazel) 


Helianthella 
douglasii 
Helianthus (sunfiower ) 
annuus 
decapetalus 


artichoke 
Heuchera (alum root) 
americana 
wootoni1 
Hippomane 
mancinella 
Hydrangea 


Ilex (holly) 


Impatiens (jewelweed, snapweed ) 
capensis = biflora 
Tris 


Juglans (walnut) 


Method of Feeding 


in cones 
in cones 


in cones 


a borer 


leaf tier 


in nuts 


leaf folder 


inquiline in host 


leaf tier of terminal shoots 
leaf roller and tier 


in seeds 


in fruit 
leaf tier 


on leaves 


probably a leaf roller and 


tier 
probably a leaf roller and 
tier 


in heads and stalks 


in stalks 

in stems 

in rootstalks 

in stems, seeds, on heads 
in tubers 


on leaves 


in stems 
in seeds 


on buds and leaves 
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Species 


Epinotia subviridis Heinr. 

Epinotia hopkinsana 
cupresst Heinr. 

Laspeyresia cupressana Kft. 


Bactra sp. (near or = 
verutana Zell.) 


Eumarozia malachitana Zell. 
Episimus sp. 


Melissopus latiferreanus 
Wishm. 


Ancylis comptana fragariae 
W. & R. 


Ancylis apicana Wk. 
Laspeyresia caryana Fitch 


Ahmosia galbinea Heinr. 


Exartema baccatanum McD. 
Exartema permundanum group 


Endothenia hebesana Wk. 
Thiodia amphorana W\shm. 


Gymnandrosoma sp. 
Strepsicrates sp. 


Thiodia stramineana W\shm. 


Exartema footianum Zell. 


Exartema hamameliana McD. 


Suleima daracana Kft. 


Suleima baracana Kft. 
Suleima cinerodorsana Heinr. 
Eucosma sombreana Kft. 
Suleima helianthana Riley 
Eucosma womonana Kft. 


Epinotia heucherana Heinr. 
Epinotia ruidosana Heinr. 


Episimus nesiotes W\shm. 

Exartema ferriferanum Wk. 

Rhopobota naevana 
ilicifoliana Kft. 

Norma dietziana Kft. 


A species near Norma 
dietziana Kft. 


Olethreutes agilana Clem. 
Endothenia hebesana Wk. 


Gretchena bolliana Sling. 
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Host 


Juniperus (juniper) 


Kalmia (laurel) 


Lantana 


Larix (larch) 


Lathyrus (wild pea, vetchling) 
japonicus var. glaber 


Laurocerasus 
caroliniana (cherry laurel) 
Liriodendron (tulip-tree) 
tulipifera 


Lonicera (honeysuckle ) 


Lupinus (lupine) 


host doubtful 
Lysimachia (loosestrife ) 
ciliata 
Macadamia 
ternifolia (Queensland nut) 
Machaeranthera 
incana 
Magnolia 
grandiflora 
virginiana 


Malvaceae (mallow family) 
various spp. 

Medicago 
sativa (alfalfa) 

Monotropa (indian pipes) 
uniflora 


Myrica (wax-myrtle) 
pensylvanica (carolinensis) 


gale 


Orthocar pus 


Ostrya (ironwood ) 


Oxytropis (locoweed ) 
lambertii 

Parthenium 
hysterophorus 

Penstemon 

Phaseolus (beans) 
vulgaris 


Method of Feeding 


in cones 


in seeds 
bud and leaf webber 


in flowers 


in cones 
in buds, and needle webber 


leaf folder and tier 
in pods 
on leaf buds and leaves 


on leaves, rarely in seed 
Ss 


leaf roller 
in stems 
in seed pods and stems 


root borer 


leaf roller 
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Species 


Epinotia subviridis Heinr. 


Paralobesia rhoifructana Kft. 
Spilonota ocellana D. & S. 


Epinotia lantana Busck 

Paralobesia piceana Free. 

Zeiraphera sp. probably 
diniana Gn. 


Spilonota ocellana 
lariciana Heinr. 


Anchylopera maritima Dyar 
Las peyresia americana W\shm, 
Laspeyresia nigricana Steph. 


Episimus tyrius Heinr. 


Paralobesia liriodendrana Kft. 


Badebecia urticana Hbn. 


Epinotia infuscana W\shm. 
Grapholitha tristrigana Clem. 
Hystricophora stygiana Dyar 


Esia approximana Heinr. 


-- (Honolulu) Cryptophlebia illepida Btlr. 


root borer 

in leaf and blossom buds 

on leaves, rarely in seed 
pods 

in seeds, fruits, flowers 


in buds 


in seed capsules , 


leaf roller 


tying terminal shoots 


in seeds 


root borer 
in stem galls 


in seeds 


Eucosma bolanderana W\shm 
Polychrosis sp. (undescribed) 
Paralobesia liriodendrana Kft. 
Crocidosema plebeiana Zell. 
Epinotia opposita Heinr. 


Paralobesia monotropana 
Heinr. 

Strepsicrates smithiana 
indentana Dyar 

Strepsicrates smithiana 
Vishm. 

Exartema galevora McD. 

Epinotia myrica McD. 

Exartema sp. 


Endothenia hebesana Wik. 
Exartema merrickanum Kft. 
Thiodia offectalis Hlst. 
Epiblema strenuana Wik. 


Endothenia hebesana Wk. 


Epinotia opposita Heinr. 
Laspeyresia leguminis Heinr. 




















1959] MACKAY : 


Host 


Physostegia (false dragonhead ) 


Picea (spruce) 


abies 
glauca 


Pinus (pine) 
australis (long-leaf) 


contorta var. latifolia (lodgepole) 


jeffreyi 
ponderosa 


scopulorum 


strobus (white) 
sylvestris (scotch) 
taeda (loblolly) 


Pisum (peas) 
Pithecolobium 
unguis — cati (cat's claws) 


Platanus (sycamore) 


Populus (poplar) 
deitoides (cottonwood ) 


tremuloides (trembling aspen) 


Prosopis (mesquite ) 


Prunus (apricot, peach, plum, 


nectarine, quince ) 
serotina (rum cherry) 
“é 


many species 
several species 
Pseudotsuga 
menziesii (Douglas fir) 
“ 
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Method of Feeding 


in seeds 


in buds and webbing 

needles 

in cones 

in cones 

in cones 

in cones 

forms pitch nodules on 
stems 

needle miner and webber 

needle miner and webber 


in cones 

in cones 

in cones and seeds 

in cones and seeds 

in cones and seeds 

in cones and seeds 

in buds and new growth, 
resinous mass about buds 

in buds and new growth, 
resinous mass about buds 

tip borer 

tip borer 

in cones 


in buds and new growth, 
resinous mass about buds 

forms pitch nodules on 
stems 


in pods 


in catkins 


leaf roller 


leaf roller 


in pods 
in pods 


cherry, 


leaf roller 


on leaves 

bud and leaf webber 

in growing shoots and fruit 
in fruit 

in growing shoots 


in cones 


Species 
Endothenia hebesana Wk. 


Epinotia meritana Heinr. 

Zeiraphera ratzeburgana 
Ratz. 

Zeiraphera fortunana Kft. 

Barbara spp. 

Eucosma tocullionana Heinr. 

Laspeyresia youngana Kft. 

Paralobesia piceana Free. 

Petrova spp. 


Taniva albolineana Kft. 
Epinotia nanana Treit. 


Laspeyresia ingens Heinr. 
Eucosma rescissoriana Heinr. 
Laspeyresia piperana Kft. 
Hedulia injectiva Heinr. 
Laspeyresia piperana Kft. 
Hedulia injectiva Heinr. 
Rhyacionia neomexicana Dyar 


Rhyacionia neomexicana Dyar 


Eucosma gloriola Heinr. 
Eucosma gloriola Heinr. 
Eucosma sp. near or = 
cocana Kft. 
Rhyacionia spp. 


Petrova spp. 


Laspeyresia nigricana Steph. 
Laspeyresia flavicollis Wishm. 


Ancylis divisana Wlk. 
Anchylopera plantananaClem. 


Epinotia nisella Clerck 
Gypsonoma haimbachiana Kft. 
Badebecia urticana Hbn. 
Epinotia nisella form 
criddleana Kft. 
Pseudexentera sp. 
Sciaphila duplex Wishm. 
Aphania capreana Hbn. 


Laspeyresia membrosa Heinr. 
Ofatulena duodecemstriata 
Wlshm. 


Badebecia urticana Hbn 
Anchylopera burgessiana 
pruni Heinr. 
Anchylopera nubeculana Clem. 
Exartema inornatanum Clem. 
_—- ocellana D. & S. 
rapholitha molesta Busck 
Grapholitha prunivora Walsh 
Grapholitha packardi Zell. 


Barbara spp. 
Zeiraphera sp. 








Host 


Pyrus 


malus (apple) 


communis (pear) 
“ 


Quercus (oak) 


evergreen 
Rhododendron 

canadense 
Rhus (sumac) 

glabra 


Robinia (locust ) 


Rosa (rose) 


probably this host 
Rosaceae (rose family ) 
various spp. 
Rubus (brambie ) 
odoratus 
raspberry 
wild raspberry 


blackberry 
blackberry 


wild tall blackberry 


Rudbeckia (coneflower ) 
laciniata 
maxima 
Saccharum 
officinarum (sugar cane) 
Salix (willow) 
discolor 
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Method of Feeding 


in fruit and seeds 

in growing shoots and fruit 

in fruit 

in growing shoots, seldom 
the fruit 

bud and leaf webber 


in buds (China) 


in buds and on leaves 

in fruit and seeds 

in growing shoots and fruit 
bud and leaf webber 

in buds 


in acorns and oak-leaf 
galls of Besbicus 

bud and leaf webber 

leaf roller and tier 


in fruit 
leaf roller or folder 


stem borer in new growth 


leaf roller 


in fruit, seeds 


crinkling leaf into a pouch 


probably a leaf tier 


‘ 
bud and leaf webber 


leaf tier of terminal leaves 


leaf roller and tier 


in stems, rootstalks 


leaf roller and tier 
a borer 


leaf roller 
twig borer 
in catkins 


SUPPLEMENT 10 


(China) 
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Species 


Hedia chionosema Zell. 
Carpocapsa pomonella Linn. 
Grapholitha molesta Busck 
Grapholitha prunivora Walsh 
Grapholitha packardi Zell. 


Spilonota ocellana D. & S. 
Spilonota prognathana Snell. 
Anchylopera nubeculana Clem. 
Hedia chionosema Zell. 

Hedia ochroleucana Hbn. 
Pseudexentera mali Free. 
Carpocapsa pomonella Linn. 
Grapholitha molesta Busck 
Spilonota ocellana D. & S. 
Spilonota prognathana Snell. 


Melissopus latiferreanus 
Wlshm. 
Spilonota ocellana D. & S. 
Exartema atrodentanum Fern. 
Ancylis divisana WIk. 
Pseudexentera sp. 
(probably undescribed ) 
Epinotia emarginana W\shm 


Epinotia septemberana Kft. 


Paralobesia rhoifructana Kft. 
Episimus argutanus Clem. 


Ecdytolopha insiticiana Zell. 
Grapholitha packardi Zell. 


Hedia ochroleucana Hbn. 
Epiblema culminana W\shm. 
Epiblema suffusana Zell. 
Exartema quadrifidum Zell. 


Carpocapsa pomonella Linn. 


Epinotia medioviridana Kft. 

Ancylis apicana Wlk. 

Exartema permundanum 
group 

Spilonota ocellana D. & S. 

Exartema permundanum 
group 

Ancylis apicana Wik. 

Badebecia urticana Hbn. 

Exartema furfuranum McD. 


Epiblema carolinana W\shm. 
Epiblema tripartitana Zell. 
Badebecia urticana Hbn. 


Argyroploce schistaceana Snell. 


A phania capreana Hbn. 
Laspeyresia lautiuscula Heinr. 
Ancylis diminutana Haw. 
Epinotia cruciana Linn. 
Epinotia crenana Hbn. 
Epinotia nisella Clerck 
Gypsonoma salicicolana Clem’ 
Gypsonoma sp. 

probably undescribed ) 
Pseudexentera sp. 




















1959] MACKAY : 


Host 
Senecio (groundsel, ragwort) 
serra 
Sapium 
Sarcobatus 


vermiculatus (greasewood ) ? 


Sassafras 


albidum var. molle variifolium 


Sebastiania 


Silphium (rosinwood ) 
laciniatum 
perfoliatum 


Smilax (catbrier) 
herbacea 


Solanum 
melongena (egg plant) 


Solidago (goldenrod) 


Spiraea 


Stachys (hedge-nettle) 


Stillingia 

sylvatica (queens-root ) 
Sivertia 

caroliniensis 


Theobroma 
cacoa (cocao) 


Thuya (cedar) 


Tigridia 


Tilia (basswood ) 
americana 


Trifolium (clover ) 
incarnatum 


Vaccinium 
blueberry 
“a 
“e 


cranberry 
“oe 


Verbascum 
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Method of Feeding 


stalk borer 
in seeds 


in roots 


in seeds 


in roots 


in stems and rootstalks 


in ships stores 


in seeds 

in stem galls 
in stem galls 
in stem galls 
rootstalk borer 
on rhizomes 
on rootstalks 


webbing leaves and 
flower heads 
leaf folder 


leaf roller 


leaf tier on terminal leaves 


in seeds 
in seed pods 
in seeds 


in bean pods 


in cones 
in seeds 


probably a leaf tier 
probably a leaf tier 


in flower buds and seeds 


leaf roller 


leaf roller 


in seeds 


Species 


Thiodia elongana W\shm. 
Carpocapsa saltitans Wstd. 
Eucosma ridingsana Rob. 


Phaecasiophora niveiguttana 
rt. 


Carpocapsa saltitans Wstd. 


Eucosma bipunctella Wk. 
Eucosma giganteana Riley 


Pseudogalleria inimicella Zell. 


(Cape Cryptophlebia leucotrata 
Verde Isl.) 


Meyr. 


Endothenia hebesana Wik. 
Epiblema desertana Zell. 
Epiblema obfuscana Dyar 
Epiblema scudderiana Clem. 
Eucosma mobilensis Heinr. 
Eucosma mandana Kft. 
Eucosma derelicta Heinr. 
Thiodia ochroterminana Kft. 


Lobesia bicinctana spiraeae 
McD. 
Evora hemidesma Zell. 


. —— spireaefoliana 


lem. 
Olethreutes albiciliana Fern. 
Exartema valdanum McD. 


Endothenia hebesana Wik. 
Ethelgoda texanana W\shm. 


Endothenia hebesana Wik. 


Gymnandrosoma sp. (probably 
aurantianum da Costa Lima) 


Epinotia subviridis Heinr. 
Endothenia hebesana Wik. 


Exartema nigranum Heinr. 
Exartema tilianum Heinr. 


Grapholitha interstinctana 
lem. 


Pseudexentera sp. 
(probably undescribed ) 
Rhopobota naevana geminana 
Steph. 
Badebecia urticana Zell. 
Rhopobota vacciniana Pack. 
Badebecia urticana Hbn. 


Endothenia hebesana Wik. 
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Host 


Verbena 
Vernonia 
noveboracensis 
Viburnum 
lentago 
cassinoides 
Vigna 
repens (indian peas) 
sinensis (cowpeas) 
Vinca (wild myrtle) 


Vitis (grape) 


Wissadula 
amptissima 
Xanthium (cocklebur) 
commune 


Method of Feeding 


in seeds 


in seeds 


stem borer 
stem borer 


in flower clusters and fruit 
in flowers, seeds, fruit 


in stems, sometimes a 
gall maker 


Species 


Endothenia hebesana Wk. 
Paralobesia vernoniana K{t. 


Exartema viburnanum McD, 
Exartema zellerianum Fern, 


Epinotia perplexana Fern. 
Epinotia opposita Heinr. 


Epiblema discretivana Heinr, 
Paralobesia viteana Clem. 
Crocidosema plebeiana Zell. 


Epiblema strenuana WIk. 
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